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256K Memory 


QuadRAM Drive 1 


Chronograph 


Expansion 


With Qspool, you can also This software program lets 


Quadboard features a 


Expandable in 64K incre- use part of system memory you use part of your total 


real time chronograph to 


as a software print buffer. 


ments, Quadboard is 
socketed for 256K bytes 


system memory as multi- 


always keep your system's 


Choose from 8Kto56K 


pie disk drives. Super-fast clock/calendar up-to-date. 


of memory and stop 


of memory. Full parity 


drives that let you store 


Even when your system’s 


waiting for your printer. 


and checking standard. 


important information for 


been off for months. 


easy access. 
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ONLYBCARD 
\DURIBMPC 
MAH'EVER NEED. 

Your IBM Personal Computer is veiy 
versatile. New functions and appli¬ 
cations are being developed for it 
everyday. And now with Quadram’s 
Quadboard, you can keep your PC 
options open for tomorrow’s tech- m 

nology. In the tradition of Quadram ■ > 

Quality, six of the most needed ' ' 
PC functions have been com-1 QUADfW1 


only one expansion slot. Your re¬ 
maining IBM slots are left free for 
future expansion needs. 

All-On-One-Board and 
Software, too. 

Every board you may ever need 
for your IBM PC is in the 
Quadboard package. 
From serial port to print 
buffer. Plus, there’s Quad- 
Master software, too. 
Included on this disk 
are utilites for ac- 


chronograph for time and date, 


and for performing diagnostics on 
all Quadboard functions. There’s 
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Parallel Port 

There's a parallel I/O 
designed to operate 
most printers and 
parallel devices. 


Serial Port 

Used for connecting 
modems, printers, and 
other serial devices, Quad- 
board’s serial adapter 
can be configured as 
C0M1 or COM2 and fully 
supports IBM PC commu¬ 
nications software. 


Ora second serial 
port on 
Quadboardll. 


you switch line printers one and two, ASK YOUR DEALER. 


back and forth, as your printing 
needschange. 


Proven Design 

Quadboard is the number one IBM PC 
option board on the market today. 
Nothing even comes close, because 
Quadboard is designed with perform¬ 
ance in mind. Engineered for depend¬ 
ability and built with only the finest 
components available. Each board 
has been thoroughly tested and 
“bumed-in” for years of reliable service. 


Our full line of IBM PC accessories: 
Quadboard II, Quad 512+, Quadcolor, 
Quadchrome, Quadscreen, 
Quadmodem, Memory Board, 

Serial Board 
(Single or 
Dual ports), 

Parallel 
Board,Chro 
nograph, 
and Micro- 
fazer. 


All products are sold 
through local person- 


al computer dealers. If yours does not 
stock Quadram, please ask him to 
call us at (404) 923-6666. 


QUADRAM 


CORPORATION 

An intelligent Systems Company 


4355 International Blvd./Norcross, Ga. 30093 
(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 
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From Quadram comes 
Quadlink!“The Apple-IBM 
link. The door to a whole 
new world of software 
for your Personal 
Computer. 

Quadlink. Simply plug it 
inside your PC, press a 
few keys, and instantly 
your computer becomes 
an Apple-compatible 
system. Able to run 


world of Apple soft¬ 
ware. With Quadlink 
by Quadram. (And 
remember, Quadlink 
works great with 
Quadram’s other pop¬ 
ular PC enhancement 
board, the six-function 
Quadboard.) Available 
now at authorized 
full-service Quadram 
dealers worldwide. 



virtually any 
Apple soft¬ 
ware package 
available. 

Now you can 
choose 
\ from the 
} largest soft¬ 


ware library ever written. 
Business, educational, and 
entertainment packages. 
And never worry about 
“compatibility” again. 
Quadlink makes it possible. 
So enhance your PC system 
Link up to a whole new 


The ’link is finally here. 


QUADRAM 

CORPORATION 

An intelligent Systems Company 


4355 International Blvd./Norcross, Ga. 30093 
(404) 923-6666/TWX 810-766-491 5 (QUADRAM NCRS) 



Apple is a registered trademark of Apple Computer, Inc. 

IBM is a registered trademark of International Business Machines Corporation. 






















With all the clamor about personal computers, 
a fundamental fact is often overlooked: 
some simply work better than others. 

Consider the COMPAQ Portable. 





The COMPAQ Portable 
fits under a standard airline 
seat for business trips. 
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Works with the greatest 
number of programs 

The most important consideration 
when choosing a computer is “what 
programs will it run?” 

The COMPAQ Portable runs more 
programs than any other portable. In 
fact, it runs more than most non- 
portables because it runs all the pop¬ 
ular programs written for the IBM® 
Personal Computer without any mod¬ 
ification. There are hundreds of 
them. They are available at computer 
stores all over the country. 

Imagine the power of a portable 
word processor. There are dozens of 
word processing programs available 
for the COMPAQ Portable. 

Planning, problem-solving, and 
“what-ifs” are a cinch with a variety 
of popular electronic spreadsheet 
programs. The COMPAQ Portable 


A computer will make you 
more productive. A 
computer will make you 
more efficient. You hear 
it everywhere. But you 
don’t hear much about 
which computer actually 
works best. 


Works in more 
places 


With the COMPAQ™ 

Portable,you can be as pro¬ 
ductive in your hotel room 
or your lake house as in your 
own office. It’s a reliable companion 
on a business trip. It’s a powerful sales 
aid in your customer’s office. 

You can move it from office to of¬ 
fice to share its resources. You can 
move it into the conference room to 


answer questions. 

What’s more productive than a 
computer? A computer that works for 
you in more places. 


runs them all. 

There are accounting 
programs for any¬ 
thing from comput¬ 
erizing your family 
budget to full-scale 
professional man¬ 
agement of payables, 
receivables, inventory, 
and payroll. 

There are programs 
for making charts and 
programs for com¬ 
municating with other 
computers. 

So you get portability 
and you don’t give up 
problem-solving power. 
The combination adds 
up to the most useful personal 
computer on the market today. 


Add-on options make it work 
the way you work 


Inside the COMPAQ Portable are 
three open slots. Most portables 
don’t have any. Electronic devices 
called expansion boards fit those slots 
and give the COMPAQ Portable new 
powers. As with programs, expansion 
boards designed for the IBM will 
work. With them, you can make your 
personal computer more personal. 

Want to check a stock price? One 
expansion board enables 
the COMPAQ Portable 
to handle those communi- 
cations over ordinary 
phone lines. 

Want to use your com¬ 
pany’s central computer 
files while you’re on a 
trip? There are boards 
that allow the COMPAQ 
Portable to communicate 
with a variety of large 
computers. 

Other boards let you hook 
up controllers for computer 
games, increase memory 
capacity, or connect several 
personal computers in a 
network. 


comPAa 


°1983 COMPAQ Computer Corporation 

COMPAQ™ is a trademark of COMPAQ Computer Corporation. 
IBM® is a registered trademark of International Business Machines 
Corporation. 

Apple® is a registered trademark of Apple Computer Corporation. 


The added usefulness is free 


The COMPAQ Portable doesn’t cost 
any more than an ordinary desktop 
computer. In fact, it costs hundreds less 
than a comparably equipped IBM or 
Apple® IE. The COMPAQ Portable 
comes standard with one disk drive 
and 128K bytes of 
memory, both of 
which are usually 
extra-cost options. 
The bottom line 
is this—you 
just can’t 


the popular 
programs written 
for the IBM PC run 
as is on the COMPAQ 
Portable. 

buy a more 

practical, useful, productive computer. 
Compare the COMPAQ Portable. 


For the location of the Authorized 
Dealer nearest you, call 1-800- 
231-9966. 


The most computer you can carry 
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■ ProEdit II 


■ DYNAMIC SCREENFORMS 


Speed up your program development! With ProEdit II 
you can perform complex text manipulations with the 
speed and power your IBM PC was meant for— at half 
the price of comparable editors. Compare these fea¬ 
tures: True full screen editing with horizontal and verti¬ 
cal scrolling ■ Word wrap ■ Automatic disk buffering ■ 
Easy recovery from disk full errors ■ Full DOS command 
support ■ High quality documentation ■ COMMANDS 
that allow you to: Rapidly move, copy, replace, and delete 
text ■ Display and edit multiple files ■ Customize your 
ALT keys for use with any programming language ■ 
Easily repeat a set of commands with one key ■ Cus¬ 
tomize your print output ■ Custom tailor your function 
keys ... 

These are just some of the powerful features of 
ProEditll. Compareuswiththecompetition. Youwillsee 
that ProEdit II contains the features you need at an 
affordable price—only $129.00, or order just the 
manual for $40.00. 


Dynamic Screenforms is a versatile screen design/ 
data handling package designed for the serious micro¬ 
computer programmer, and yet so simple to use that 
even an amateur can create BASIC code for appli¬ 
cations software in a fraction of the normal time. You 
can now create and maintain programs written in 
BASIC with the power and flexibility that professional 
programmers demand. Your programs will allow the 
end-user maximum full-screen data input flexibility; fast 
file access, and error checking. You get all of the power 
of Dynamic Screenforms now for only $99.00, or 
order just the manual for only $40.00. 

To order direct call: 1-800-821-8088 


ORION 
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Tfeach yourself 
software in minutes. 
Not hours. 


Insert an ATI training disk, and presto! 
Three minutes later, you’re practicing usable 
skills. Within an hour, you’re proficient. 

Even if you’ve never touched a 
computer before. 

ATI’s self-prompting disk simulates the 
actual software on the screen of your 
personal computer. If you have a question 
later, the helpful handbook is set up to give 
you the answer in 15 seconds. 

ATI Training Power is faster because 
it’s Performance Based. Instead of taking 
time teaching you how a program works, 

ATI shows you how to put it to work. 

Right away. 

ATI’s unique Performance-Based 
Training is widely used by many Fortune 
500 companies, such as IBM, DEC, Xerox, 
NEC, and Toshiba Not to mention 
thousands of small businesses. 

ATI’s training programs operate in 
virtually every business oriented 
microcomputer. 

Match ATI’s selections with your 
software library, and order today. 

Word Processing 

ATI’s Word Processing Series teaches 
you how to create, edit, move, and print text 
with popular programs, fast! A must for 
executives and secretaries alike. 

Financial Planning 
What if you could learn 
to do a complete “what if’ spreadsheet 
analysis in less than an hour? ATI’s Financial 
Planning Series teaches you this and more. 
Turn software packages into powerful 
management tools, quickly. 

Database Management 

To get the most out of your data base, 
learn to use these programs fast, with ATI’s 
Database Management Series. 

Operating Systems 

Learn to prepare, monitor, maintain, 
and trouble shoot your own system like a 
pro. with ATI’s Operating Systems Series. 



Accounting 

Now it’s easy to put your accounting on 
computer, with an outstanding software 
package and ATI Training Power to get you 
(and your bookkeeper) up to speed, rapidly 
and cost-effectively. 

Programming 

ATI’s Basic Programming Series 
teaches you how to write, enter, debug, and 
use programs that analyse business 
expenses, organize mailing lists, and more. 
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Please rush me ATI Training Power™ programs, at $75 each, for this software: 


Word Processing 

□ WordStar 

□ EasyWriterU 

□ Benchmark 


_ Systems 

cp/ir 

PC-DOS 
MS-DOS 


Financial Planning 

□ Multiplan 

□ SuperCalc 

□ VisiCalc 

□ Microplan 

□ EasyPlanner 

□ PeachCalc 


Accounting 

□ BPI Gen. Acct. (new!) 

Programming 

□ BASIC 

Database Management 

□ dBASEII 

□ EasyFiler 


My computer uses: 

□ PC DOS 

□ MS DOS 

□ CP/M 

□ CP/M-86 

□ APPLE II DOS 

□ APPLE lie 80 col. 

□ XENIX 


My computer brand is: _ 


_ Enclosed is $75 each plus $2.50 shipping (CA add 6.5%) 


Name. 

Street- 


- City _ 


-Phone( 
_State- 


)_ 


Mail order form to: 

Software Training Company 


-Zip. 


For rush orders call: 

( 213 ) 546-5579 


ATI Money Back Guarantee 

If you’re not completely satisfied 
A Division of ATI ‘ with how fast you learn with ATI 

3770 Highland Avenue. Suite 201H. Interactive Training Programs, 

Manhattan Beach. CA 90266 simply return it within 3 days for 

full purchase refund. 

An Training Power' 

The following names are trademarks of the following companies: ATI Training Power, of American Training 
International: CP M. of Digital Research; PC-DOS. of IBM: WordStar, of Micropro; Benchmark, of Metasoft: EasyWriter. 
EasyFiler. and EasyPlanner. of Information Unlimited Software; MS-DOS and Multiplan, of Microsoft: dBASE II. of 
AshtonTate; SuperCalc. of Sorcim; VisiCalc. of VisiCorp: Microplan, of Chang Laboratories: and PeachCalc. of 
Peachtree Software. ©1983 American Training International 

CIRCLE NO. 105 ON READER SERVICE CARD 


Dealers: call 
for sales kit 
(213)546-4725 
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a true,low-cost 
network for IBM 
Personal Computers. 

Share and grow with PCnet from Santa 
Clara Systems ... the true local area net¬ 
work for the IBM Personal Computer 
(PC) and its MS-DOS operating System. 
PCnet allows the sharing of hard disks, 
floppy disks, letter-quality printers, 
modems, and internal memory by all 
networked PCs. So you can add new 
dimensions of capability to your system 
while reducing your per station costs! 

True network news 

With its proprietary, on-board intelli¬ 
gence, PCnet permits direct communi¬ 


cation between all PCs in your network. 

If one goes down, the others don't. 

Unlike other network products, a dedi¬ 
cated disk server is not necessary, saving 
you money. In fact, no extra hardware is 
required to add more stations; just one 
PCnet board for each and you’re set. 

Plus, PCnet is transparent to all IBM 
and compatible software. 

Service for thousands 

You have plenty of room to grow. And, 
as you add more users, your peripheral 
resource power and memory capacity 
increase linearly. For all that it offers, 
PCnet is surprisingly easy to install. Just 
plug a PCnet board into an I/O slot of 
each IBM PC you want to include in your 
network. Then tap into the standard 
coaxial cables—offered in lengths of 
more than one mile with PCnet! 


The extras you’ll like 

You’ll appreciate the specialized network 
utilities available with PCnet. Like print 
spooling, multi-tasking, and file-lock¬ 
ing. Plus the ability to communicate 
with IBM PC look-alikes. In addition, 
the Pascal Bubble™ is supported under 
MS DOS. 

Full customer support 

Only Santa Clara Systems offers you 
worldwide support with PCnet. A full 
90-day warranty. And a complete line of 
hard-disk storage products tailor made for use 
with the PCnet , featuring up to a V 2 giga¬ 
byte of storage per PC and removable 
Winchester cartridges for backup. 

See the difference sharing can make in 
your business. Our starter kit has every¬ 
thing you need to network two PCs right 
away—two PCnet boards, cable, and 
documentation. For more information, 
call or write us today! 


Santa 

Clara 

Systems, Inc. 


I860 Hartog Dr., San Jose, CA 95131 
(408) 287-4640/Telex: 176309 SCS SNJ 

PCnet is a registered trademark of Orchid Technology 
Pascal Bubble is a registered trademark of DATALEX 
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Meet sweet 

irmaline: 


Your local operator 
for long distance mainframes. 

Introducing IRMALINE, the interface 
who puts your personal computer or ter¬ 
minal on line with data bases in your IBM 
mainframe, with just a local call. No matter 




where your personal computer or ter¬ 
minal is. At home, for example, or in a 
branch office. 

IRMALINE, the newest Decision 
Support Interface™ from IRMA’s 
folks, is another industry first—a 
coaxial cable link between personal 
computers in remote locations 
and IBM 3270 controllers. With 
an old-fashioned modest price. 












She works with the big names. 


Get on line with IRMALINE. 


IRMALINE is a compact, self-contained 
protocol converter you can use with the IBM PC, 
the IBM PC XT, the Apple Lisa and the DEC 
Rainbow, to name just a few. She also works with 
IBM 3101 and DEC VT100 terminals. 


IRMALINE makes it possible—and very 
economically practical—for your personal com¬ 
puter or terminal to get on line with the main¬ 
frame from anywhere there’s a phone. It’s just a 
local call for the data you need. 




IRMALINE™ the newest Decision Support Interface™ from IRMA’s folks. 

• Coaxial cable protocol converter which works 
with most IBM 3270 controllers—3274,3276, 
and Integral using Type “A” Terminal Adapters. 

• User port provides RS-232C asynchronous data 
using DEC VT100 or IBM 3101 protocol. 

• Total protocol compatibility with IBM 3278 
and 3279 terminals. 

• High speed TTL microprocessor handles the 
3270 protocol independent of the RS-232C 
microprocessor. 

• Buffered with full 3440 character screen page 
and extended attribute buffers. 


• Emulates a 3278-2 using a standard asynchro¬ 
nous terminal or personal computer emulating 
a DEC VT100 or IBM 3101 terminal. 

• RS-232C data rates from 110 to 9600 baud. 

• Coaxial pass-through port allows an IBM 3270 
terminal (or IRMA) to operate normally when 
RS-232C port is not in use. 

• When used with TAC’s IRMALETTE™ Asyn¬ 
chronous Interface, the IBM PC, IBM PC XT, 
and IBM PC compatible machines may run 
standard IRMA™ software for communication 
with IRMALINE.™ 


With just a local call, she lets you access main¬ 
frame data. If you’re working with a personal 
computer, you can store that data and send 
reports back. 

You do all this from wherever it’s most conve¬ 
nient to work. Without expensive long-distance 
charges. Without costly additional communica¬ 
tions front-end equipment or ports. 

In fact, you could install IRMALINE yourself 
in a matter of minutes. It’s that simple. 


For more information about IRMALINE 
write to TAC, 120 W. Wieuca Rd., NE, 
Atlanta, GA 30042. Phone (404) 
252-1045,Telex: 54-9600. Or you 
can call toll-free (800) 241-IRMA. 
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T€Llgroph 


When we say this is the Universal Graphics Tool 
we mean just that! 


MasterCard - Money Order - Certified Cheque 

Intelligent professional graphics tablet version available soo 
Tablet resolution: .001 inch - Sizes: from 11" x 11" to 42" x 
Dual RS-232 ports, stylus & crosshair cursor included 

MICROTAURE Inc., 

P.O. Box 6039, STATION "J" 

OTTAWA (ONT.) K2A 1T1 
(613) - 745-6661 


microtoure. 
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Minimum System requirements: IBM Personal Computer with BOTH color & 
monochrome screens - 256K Memory - One disk drive 


The Universal Graphics Tool 


FEATURES: Sophisticated graphics in 
minutes, with 8 colors, 7 shades of gray 
and almost limitless textures. Graphic 
objects are macro-definable — Merged 
graphics and text: 7 character sizes are 
provided, including all international charact¬ 
ers and special symbols. Characters can 
be colored as well as rotated and located 
on any pixel of the screen — Full com¬ 
munications facilities for graphic pages. 
Typical transmission time per screen: 
15 seconds at 300 Baud — undistorted 
graphics printout in up to 5 sizes on any 
Epson printer (MX80/82/100, models II 
and III). All aspect ratios are corrected 
and colors are translated as 
shades of gray — Extremely 
compact graphic files: 300 
to 500 screens can be 
stored on a 320 Kb 
diskette — Highly user- 
friendly, with full screen 
help available at any 
time, for any operation 
— Extensive & accurate 
documentation includes 


tutorial guide, and reference index. 
PLUS: TELIgraph is the full implementation 
of the NAPLPS-TELIDON World Standard, 
an elegant and powerful concept for 
graphics creation and transmission. This 
standard has already found thousands of 
professional applications: TV animated 
commercials, computer assisted education, 
design, flowcharting, games, etc.... TELI¬ 
graph does not generate a bit image of 
the screen, but a stream of machine 
codes that describe the generated graph¬ 
ics. Thus, the graphics you create today 
on the IBM 320 x 200 dot screen will be 
fully compatible when you upgrade to our 
512 x 512 (or 1024 x 1024) dot 
systems. Plus, TELIgraph al¬ 
lows you to transmit and 
receive pictures to or 
from ANY machine or 
data-base that is NAPLPS- 
Telidon format — and 
we're working hard to 
get the package running 
on other popular micro 
and mini-computers. 


Keyboard-Input version: $398.95 (CANADA: $495.95) 
Graphics Editor - Decoder - Communications - Slide Show 
Ask your local dealer or order directly from Miaoiaure 


soon. 







Four new dedicated CURSOR CON¬ 
TROL keys almost eliminate the need 
for a mouse, and you don’t have to use 
the NUMS LOCK shift keystroke. 

Just place your left hand here 
to feel how it works. 


where they belong. 

LED operating mode on CAPS LOCK 
key can be changed from 
the keyboard. 


Horizontal ENTER key 
for easy use 
without stretching. 


New second ENTER 
key duplicates main 
ENTER key...for easy 
operation when using 
numeric pad. A unique 
ridge around the key¬ 
board helps your hand 
find it easily. 


Colby reverses IBM’s 
positioning of SHIFT 
and BACKLASH keys 
for easier use. 


Then 
key in on 
the new Colby. 


The professional word processing 
replacement keyboard for your IBM-PC 


Cable unplugs from 
both ends... 
no dangling cord. 


LED operating mode on 
NUMS LOCK key can 
be changed from the 
keyboard. 


Sockets enable key¬ 
board to snap onto 
front of Colby PC-1, 
PC-2, and PC-3 
portable computers. 


Additional features in¬ 
clude a 15” width (4” narrower 
than the IBM-PC keyboard) that 
makes the Colby compact enough 
to sit on your lap, with no hang 
ups...a nice tactile feedback feel 
to all keys...and a thin-wall, 
die-cast aluminum frame that’s 
rugged—yet lighter than IBM’s 
plastic keyboard. 

You can get the feel of the 
Colby Key-2 for only $260. And 


when you compare it to any other 
keyboard, we’re confident that 
you’ll think it’s a winner—hands 
down. 

For dealer prices, or for infor¬ 
mation on this or any other Colby 
product, call (415) 493-7788 

ext. 974. For orders only, call 

(800) 538-8157 ext. 974, in 

California call (800) 672-3470 

ext. 974. 



COLBY 

COMPUTER 



Number Two Palo Alto Square 
Palo Alto, CA 94306 


Colby PC-1, PC-2. PC-3 and Key-2 are trademarks of Colby Research Industries, Inc. IBM-PC and IBM-XT are registered trademarks of International Business Machines. Inc. 
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Directions 

ON THE 
MATTER OF 
PERFORMANCE 

What You See May Not 
Be What You Get 


Will Fastie 


The PC is the source of an interest¬ 
ing contradiction in terms. At its 
introduction, critics (including 
yours truly) raved about the poten¬ 
tial of the first mass-market small 
computer with a "16-bit" proces¬ 
sor, and extolled the virtues of the 
PC architecture with its huge 
memory space. Almost immediate¬ 
ly, those same critics (yes, again) 
complained about the performance 
of the software available on the PC. 
Particular targets were interpreted 
BASIC and VisiCalc; both products 
were in wide distribution and 
therefore easy to compare. 

In fact, there is no contradiction 
between the potential of the hard¬ 
ware system and the actual perfor¬ 
mance of PC software. It is the soft¬ 
ware that must be examined to 
understand why such a popular ma¬ 


chine has been so roundly cursed 
for its performance. There are a 
number of factors to consider. 

The Need for 
Good Performance 
There are many applications for 
which outstanding performance is 
an absolute requirement. Examples 
are real-time, process-control, and 
data collection systems, which of¬ 
ten need to make every machine cy¬ 
cle count; numerical or statistical 
applications, with their require¬ 
ment for intense computation; 
graphics and animation; and many 
other CPU-intensive programs.-It is 
probably safe to say, however, that 
IBM Personal Computers engaged 
in such activities account for no 
more than 5 percent of all PC's. 
Which is to say, of course, that 95 
percent of the installed machines 
have very little need for very high 
performance. (Cont. page 14) 
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ARTIST 

Two High Performance Graphic Controllers 
for the IBM Personal Computer. 


ARTIST transforms the IBM-PC into a graphics work station that would sell 
for over $30,000. Tektronix 40XX emulation software allows the IBM-PC to 
interface with mainframe graphics software. 

Output frequencies are adjustable for any monitor. ARTIST can drive the 
IBM monochrome display with 16 levels of intensity and 11 patterns of 
shading. 

ARTIST has its own graphics library accessible from any programming lan¬ 
guage under PC-DOS or QUNIX. ARTIST also supports CP/M-GSX which 
provides communication to printers, plotters, and digitizers. 


FEATURES 

■ 16 colors 

■ 16:1 display zoom 

■ 16:1 character zoom 

■ Pan, scroll, paging 

■ Light pen 

■ DMA 

■ Mixed text and graphics 


Selectable character sets 
Solid & dotted lines 
11 shading patterns 
RS343 output 
External genlock 
NEC 7220 processor 
Single expansion slot 


ARTIST 1 / $3195 

1024 x 1024 Industrial graphics 
170 x 96 Character display 
512K Memory 
16 - 40 MHz Bandwidth 

ARTIST 2 / $1595 

640 x 410 Business graphics 
80 x 50 Character display 
128K Memory 
16 MHz Bandwidth 


CONTROL SYSTEMS 


2855 Anthony Lane, Minneapolis, Minnesota 55418 (612) 789-2421 
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TURBOFILE: 

SUPERCHARGED ACCESS 

TO VISIFILE 



You know and we know that VisiFile is 
probably the finest data base manage¬ 
ment system on the market today. We 
wrote and designed it to be. 

But somebody asked us, "Can't you 
help us access our files and information in 
special ways. . .for our special needs?" 

So we designed TurboFile. It offers 
you customized access, by letting you 
write BASIC programs that can read 
and write VisiFile files. For example, 
TlirboFile allows you to access up to 
ten files simultaneously. Quickly and 
easily, by full key, partial key, or record 
number (that's real cross-referencing 
access). Using the BTlee indexes 
already built and used by VisiFile. 


Unlike other DBMS systems, TlirboFile 
uses the same data files as VisiFile. What 
that means is that along with all of the 
powerful and friendly capabilities of 
VisiFile, you add TurboFile’s unlim¬ 
ited programmability. 

The best part is that TlirboFile 
is so easy to use. As easy as saying 
GET, REPLACE, ADD, DELETE, or 
UNDELETE. TlirboFile adds about 
15 extra statements to BASIC for a 
host of special functions. At the same 
time, it removes the complications of 
BASIC programming. 

This is one DBMS that is going to 
make you a lot more powerful. Because 
in the world of the microcomputer user, 
access is power. And TlirboFile gives 
you access. 


TlirboFile is currently available for 
the IBM Personal Computer, and is priced 
at $195. For additional information call 
Creative Computer Applications, Inc. 
(603) 888-6648, or write PO Box 7074, 
Nashua, NH 03060. We're the ones 
who wrote VisiFile. 

VISA and MASTERCARD accepted. 

CIRCLE NO. 134 ON READER SERVICE CARD 



TURBOFILE 





ProKey is produced by RoseSoft—a company known 
for its professoinal, technical expertise; its excellent 
customer support; and its fast and efficient service. 


ProKey saves you time 
every time you use 
your computer. 

It gives you a quick and easy 
way to eliminate repetitive 
typing, automate routine tasks, 
and smooth out rough spots in 
your progams. With the touch of 
a single key you can issue a 
whole series of commands to a 
program. This frees you to 
concentrate on the creative, 
human aspect of your work, 
while ProKey deals with 
computer details. 

The result: a clean and 
simple productivity gain. And 
more time for the things you'd 
rather be doing. 

The more you use your computer 
the more you need ProKey. 

Start saving time now for only 
$75.00. See your local dealer or 
order directly from RoseSoft, 
(206) 524-2350. Please add $2.00 
for shipping ($3.00 by air).* 


ProKey saves you 
hundreds of keystrokes 
per hour and reduces 
keyboard input errors. 


one character to a 
complex sequence of 
commands. 

ProKey comes with 
Starter Sets™ for 
WordStar, Visicalc, 
dBASE II, and DOS. 
Address envelopes or 
print spreadsheets with 
a single keystroke. 


ProKey is your surro¬ 
gate typist inside the 
computer. You tell it 
"When I type this , you 
type that ." This is a 
single keystroke; that 
can be anything from 


ProKey is easy to learn 
and use. An online 
tutorial and well-written 
manual will have you 
defining your own 
"prokeys" in minutes. 


ProKey saves your 
definitions in files you 
can edit and print. Have 
a special ProKey 
vocabulary for each 
of your programs. 


seSoff 


4710 University Way N.E., Suite 601 
Seattle, WA 98105 (206) 524-2350 


*Check, money order, COD, Visa, or Mastercard accepted. 
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(Cont. from page 10) 


Spell-It" 

is the only spelling checker to offer more than just ABC’s 
A. Easy to use... B. Inexpensive... C. Or your money back. 



Compatible with WordStar. EasyWriter.Volkswriter and many other word processors. CP/M-80 version requires: 56K, 2 drives 
and 80 x 24 cursor addressable terminal. PC-DOS and MS-DOS versions require: 64K, 2 drives and 80 column display. 


*IBM is a trademark of International Business Machines Corporation. Spell-It is a trademark of Berzurk Systems. 

Wordstar is a trademark of MicroPro International. Easy Writer is a trademark of IUS. VolksWriter is a trademark of LifeT ree Software. Inc 

r 


BERZURK 

SYSTEMS 

□ Please send me more information on Spell-It 

□ “My computer’s gone BERZURK” T-shirt 
only $7.50 _S _M _L _XL 

□ Please send me_copies of Spell-It at 

$29.95 each. 

□ CP/M-80 (8" SSSD) □ PC-DOS □ MS-DOS 2.0 

disk format_ 

Include $2.50 shipping and handling with each order. 
CA residents add tax. Foreign orders (US funds 
only) add an additional $10.00. 


1434 Parker Street • Berkeley, California 94702 
415-652-4400 ext. 415 (Visa and MC orders only) 
415-845-9462 Blue BOSS computer (300/1200 baud) 

□ Check for $_enclosed 

□ Visa □ MasterCard 

Card #_ 

Exp. date_Interbank # (MC only)_ 

Signature_ 

Name (print)_ 

Address_ 

City - State_Zip_ 
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Basic? 


IF YOU USE IT, 
YOU NEED BBS! 


The BASIC Development System (BDS) is an integrated philosophy. You never need to save programs in ASCII 
set of software tools that will greatly increase your pro- and leave BASIC to perform any BDS function. Written 
gramming efficiency and productivity. BDS is co-resident entirely in machine language for MAXIMUM SPEED in 
with the interpreter to support BASIC’s interactive minimum space. BDS provides the following features: 

• SCROLLING KEYS Allow you to instantly list the first, last, current, previous, or next program line. Now you can 
quickly scan through a program to locate the lines you want to modify. 

• SINGLE STEP TRACE Pauses before executing each new line and waits for keyboard input to continue. The line 
number is placed in the upper-right corner of the screen so it doesn't interfere with program displays. You may 
break out of this trace mode at any time to examine variables, then CONTinue tracing. Makes it easy to follow 
the program logic and catch those hard-to-find bugs. 

• CROSS-REFERENCE The indispensable programming tool. Provides a sorted list of every BASIC keyword, numeric 
and string constant, line number, and variable name used in the program and shows where each item is referenc¬ 
ed. After a single item is referenced, each line containing the reference can be automatically displayed one at a 
time for view and/or modification. 

• SUPER RENUM Gives you all the features that the RENUM command leaves out. Renumber, relocate, or duplicate 
any block of program lines without affecting other portions of the program. 

• VARIABLE DUMP A single command will list any or all program variables, along with their current values. Each 
array element is listed separately. This is a powerful debugging tool, especially when used with SINGLE STEP TRACE. 

• COMPRESS Reduces the program size to an absolute minimum. Leaves more space for variables and string data 
and increases execution speed. 

• UNCOMPRESS Expands a compressed program to make it more readable. 

BASIC DEVELOPMENT SYSTEM (BDS).$79 


DCRSis the ULTIMATE research tool for the experienc- disassembly listing marking each referenced address, 
ed 8086/8088 Assembly Language programmer. It cap- then a sorted cross-reference of all hexadecimal byte and 
tures output from the PC-DOS DEBUG utility: prints a word values appearing in the disassembly list. 


DISASSEMBLY CROSS-REFERENCE SYSTEM (DCRS).$49 


TRY IT! You’ll like it, or your MONEY BACK. If you are not satisfied for 
any reason, return the product within 30 days for a full refund. 

TO ORDER NOW, CALL (303) 793-0145 

All products require a 64K I8M PC (or XT), one disk drive and PC-DOS 1.10 or 2.00 
Add S3.00 for shipping and handling. 


SoiTool 

SYSTEMS 

8972 E Hampden Ave • Suite 179 
Denver. Colorado 80231 
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This assertion can be quickly 
validated by considering the vast 
number of slower and smaller Ap¬ 
ples and TRS-80s that have been so 
gainfully employed these past years 
in so many fields of endeavor, and 
how many are still so engaged. If 
performance were so critical, these 
machines would simply not have 
been suitable for the interactive de¬ 
mands placed upon them. Further¬ 
more, some of the CPU-intensive 
applications can be completed by 
these machines just by letting them 
churn away by themselves, perhaps 
even while their owners sleep 
through the night. 

So we must ask again: what 
makes performance an issue? 

The Marketing 
Theory of Performance 
It is very common to hear market¬ 
ing and sales types lay all the perfor¬ 
mance issues at the foot of the mi¬ 
cro-processor. The IBM PC gets a 
sound thrashing in such cases. 

Most notable is the "68000 syn¬ 
drome." To get this right, it is nec¬ 
essary that the salesperson thrust 
out the chin and raise the nose as 
high as possible; sniffing in a 
haughty way while talking is also 
most helpful. The victim is told of 
the obvious power advantage of the 
Motorola 68000 processor over the 
puny Intel 8088. And it is true: the 
68000 is a more powerful processor. 
The IBM PC and its 8088 may be 
more than adequate for the task at 
hand, however, so a decision should 
be based on software and not on raw 
CPU power. 

Less frequently, a potential buyer 
is subjected to the "Z80 effect." 
Here the salesperson takes on a 
mocking tone, humiliating the 
8088 devotee not with claims, but 
demonstrations of software run¬ 
ning faster, or just as well, on a Z80- 
based machine. And it is true: 
many tests have shown 4MHz 
Z80's running VisiCalc, BASIC, and 
other programs faster than the IBM 
PC. What is less obvious to the ca¬ 
sual observer is the way in which 
the PC version of the software was 
implemented. Many programs are 
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written as they would have been on 
the Z80, and do not fully exploit the 
power of the 8088. The experience 
of some software developers, with 
programs specifically developed to 
take advantage of the 8088 archi¬ 
tecture, indicates a potential perfor¬ 
mance advantage of two to one in 
favor of the 8088. 

The 68000 folks are right, but it 
only makes a difference to the 5 per¬ 
cent who really need the steam. 

The Z80 folks are really right: soft¬ 
ware developers take heed. 

The Theory of Apparent 
Performance 

It is of utmost importance that 
software developers understand the 
matter of apparent or perceived per¬ 
formance if they wish to build soft¬ 
ware systems that meet the perfor¬ 
mance requirements of the 
computer user. It is equally impor¬ 
tant that the users understand the 
difference between what the pro¬ 
gram product can really do and 
what it appears to do. 

VisiCalc, SuperCalc, and Multi¬ 
plan are all full-function spread¬ 
sheet calculators with radically dif¬ 
ferent performance characteristics. 
VisiCalc and SuperCalc display in¬ 
formation on the screen at approxi¬ 
mately the same speed, whipping 
columns and rows on and off the 
screen as the cursor is moved to and 
fro. When it comes to calculations, 
however, SuperCalc is about three 
times faster than VisiCalc. For larg¬ 
er models, this can be a very impor¬ 
tant consideration,while for smaller 
ones the difference is often not 
noticeable. 

Multiplan, on the other hand, has 
a very sluggish display. Rows and 
columns kind of slide in, a datum at 
a time. Multiplan appears to be 
very slow indeed. At calculations, 


however, it is slightly faster than 
SuperCalc. 

See the point? In a side-by-side 
comparison in a retail store, one 
that probably involves only small 
spreadsheets, SuperCalc and Visi¬ 
Calc appear equivalent while Mul¬ 
tiplan, the fastest of the bunch, ap¬ 
pears painfully slow. In fact, 
SuperCalc has good display speed 
and good computational perfor¬ 
mance, a combination that neither 
VisiCalc nor Multiplan may claim. 
Figure 1 illustrates the point and 
helps to show that what the poten¬ 
tial buyer sees may not tell the 
whole story. 

Getting What You Pay For 
It's been said many times: Ameri¬ 
cans like the latest, best, biggest, 
fastest thingamajig. In cars and 
computers (and most everything 
else), this philosophy has a nasty 
way of backfiring. 

It is really important to know for 
which functions the new gadget 
will be used. The twice-as-fast Ep¬ 
son FX-80 will dump a graphics im¬ 
age only a tiny bit faster than an 
MX-80 if the program doing the 
work takes 20 seconds between 
lines. The four-times-as-fast Hayes 
Smartmodem 1200 will not result 
in lower connect time charges than 
the Smartmodem 300 if The Source 
mainframes are so loaded that re¬ 
sponse time is long. The incredible 
8087 math processor, 100 times 
faster than 8088/8086 software rou¬ 
tines, is worthless if BASIC doesn't 
know how to use it and can even in¬ 
flict a penalty if used badly. Each of 
these items commands a premium 
price: are they worth the extra 
money for the work they will do? 

In 5 percent of the cases, the an¬ 
swer is yes. ■ 


Figure 1: Apparent Performance 

What the user sees 

Superior Display Speed 

i 


VisiCalc 


SuperCalc 

± _ 


Multiplan 

_ T 


Superior Computing Speed 

What the programs can actually do 


JOIN THE 
PROFESSIONALS 

RTCS Products give your PC/ 
MDOS computer, professional 
program development capabi¬ 
lities, just like Intel's Series III 
or System 86/330. 

RTCS offers a family of Operating 
System Development Tools. 


RTCS UDI 

The UDI allows your PC to execute Intel’s 
Compilers, Assemblers and Utilities. 

Features: 

- Memory Management 

- File Management 

- PC/MSD0S File Structures 

- 8087 Support 






j£99&r0tT 

$500.00 


RTCS PC/RMX 

The RTCS PC/RMX lets your PC run under 
Intel’s Real-Time Operating System, iRMX. 

Features: 

- Up to 65536 tasks 

- Hierachial Directories 

- Multi-User Capabilities 

- Supports IBM Peripherals 

- Hard Disk Support 

- Ethernet Support 

$2250.00 


RTCS UDEBUG 

THE RTCS UDEBUG is a powerful system 
debugger. 8087 support. Symbolic debugging. 


<0 




$195.00 


RTCS PC/SBC 
Execution Vehicle 

The PC/SBC allows your PC to control the 
execution of any of Intel’s SBC Computers. 
Both download and upload capability. 




|U $195.00 


MDOS IS A TRADEMARK OF MICROSOFT C0RP. 
SBC & iRMX ARE TRADEMARKS OF INTEL C0RP. 



REAL-TIME COMPUTER 
SCIENCE CORPORATION 

P.C. Box 3000-886 (805) 482-0333 
Camarillo, CA 93011 
TELEX #467897 
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This Programming professional deserves a 
lot more from his personal computer. 


He’s earned it. As a seasoned professional, 
he’s learned to master some of the world’s 
most advanced programming tools. Tools 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com¬ 
puter, he’s come to expect less. Less 
performance. Less sophistication. And less 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF™ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn’t take it seriously. 

But today, there’s micro/SPF™ a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 


standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro¬ 
gramming professionals expect. 

Programming experts can take 
advantage of skills they’ve spent 
years perfecting. 

Now, for the first time, mainframe soft¬ 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who’ve 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 
compatible programming on your 
personal computer today! 


- mcio/sff nimn onion menu — -l_ 

SELECT onion "=> . 

USERID Useroa 

fl SPF FARMS - SPECIFY MICRO/SPF PARAMETERS TIME - |j- ert i 

1 BROWSE - DISPLAY SOURCE DATA TE&1INAL Phaser 

2 EDIT - CREATE OR CHANCE SOURCE DATA PF KEYS 12 

3 UTILITIES - PERFORM MICRO/SPF UTILITY FUNCTIONS 

T TUTORIAL - DISPLAY INFORMATION ABOUT MICRO/SPF 

X EXIT - TERMINATE THE HICRO/SPF SESSION 

PRESS END IIY TO TERMINATE MICRO/SPF 


--- WIT - ENTRY PANEL 

ENTIRAIERIPY PARAMETERS IEL0U: 


A IB LIBRARY 

PROJECT ~=> PHASER 
LiBR aRY "O TEST 
TYPE :::) COROL 

"EM8ER *==> HBliXRl (BLANK FOR MEMBER SELECTION LIST) 


PH/i5ER 

PHASER SYSTEMS, INC. 24 CALIFORNIA STREET 
SAN FRANCISCO, CA 94111 
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...fora new low price 


Now, for just $60, you can have the world's most popular 
operating system for your IBM® PC. Only $60 for instant 
access to the largest collection of applications software in 
existence—literally hundreds of proven, professional soft¬ 
ware programs for every business and educational need. 

New highs in productivity. 
New enhanced CP/M-86® comes with print spooling, an 
exclusive feature that increases the work power of your 
IBM PC like no other operating system can. With print 
spooling you can print documents and run applications 
programs at the same time. And, for the ultimate in 
efficiency, all CP/M-86 programs are upward-compatible 
to Concurrent CP/M,™ the productivity breakthrough 
that lets your PC run as many as four different 
programs simultaneously! 


This lets you choose from a growing array of exciting, 
sophisticated graphics applications packages which run 
under the widely-accepted GSX standard. 

Great high-level languages. 

For programming under CP/M, Digital Research offers 
the most complete selection of professional-quality 
languages ana utilities for the IBM PC: CBASIC® and 
CBASIC Compiler,™ Pascal/MT+™ CIS™ and Level 
II COBOL,™ “C" PL/I, DR Logo™ and more. 

High time to buy! 

Before now, you'd pay $250 for CP/M-86 and another 
$75 for GSX. That's what makes new enhanced CP/M-86 
such a terrific value. At $60 it puts PC Power within 
reach of any budget! You'll find this enhanced 


* w . CP/M-86 value in The CP/M Library,™ a selection 

New high-performance graphics. ITA l ^ inest in software for your IBM 

Another unique advantage of enhanced _ TM PC. Look for it today at your IBM PC 

CP/M-86 is GSX™ the new graphics P k C k A P( M dealer. Or contact Digital Research Inc., 
extension that allows CP/M to operate VIVV^I 1 (408) 649-5500,160 Central Avenue, 

the latest graphics hardware devices. The best of everything in software. Pacific Grove, CA 93950. 

IBM is a registered trademark of International Business Machines, Corp. CIS and Level IJ COBOL are trademarks of Micro Focus, Ltd. The logo and tagline, CP/M, 
CP/M-86, Concurrent CP/M, GSX, CBASIC, CBASIC Compiler, Pascal/MT +, DR Logo and The CP/M Library are either trademarks or registered trademarks 
of Digital Research Inc. © 1983, Digital Research Inc. 
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ELAN' From TECMAR 

The Most Powerful Local Area Network for the IBM PC 




• Networking using Ethernet protocol 

• Telephone support — autodial/autoanswer modem 

• Voice recognition of commands and voice response 

• Voice mail and messages 

• Dictating system using Pearlcorder X-02 
or XR from any telephone in the U.S. 

• Complete software for written/voice mail, 
time management and audio/visual clock, 
calendar, and calculator functions 

• Three ELAN Systems; the Secretary, 
the Manager and the Executive 


The Manager 


The MANAGER system adds a modem for telephone data 
communications and by adding a separate handset, will 
permit voice communications. The modem enables the 
MANAGER to receive unattended voice and data from any 
telephone in the U.S. Also, the MANAGER can accept 
commands through decoding the tones from the 
telephone keypad. 


J 


The EXECUTIVE is the most complete implementation of 
ELAN, adding computer recognition of spoken com¬ 
mands. An executive might phone the PC to leave or 
retrieve messages or request specific information. The 
PC, in a spoken voice, can request a user’s access code 
or prompt the user for a command. The executive can res¬ 
pond either by pushing buttons on the telephone, or by 
actually speaking back to the computer. 


The Executive 


ELAN is designed to meet your total communications | 
needs, including computer-to-computer (i.e., networking), 
person-to-computer, and person-to-person communica- | 
tion requirements for data and voice. The industry- | 
standard high speed Ethernet network protocol is | 
employed in ELAN, permitting many IBM Personal Com- | 
puters to be linked together by ordinary thin coaxial | 
cable. In addition to his own computer, an ELAN system | 
user can access the other devices attached to the cable | 
— such as printers and large disks. | 

All versions of ELAN include an Ethernet interface with 
equipment to convert voice into data and back again. This 
enables the user to give and receive spoken messages 
from any location as well as store them for later use. In 
addition, with the Executive version, all ELAN software 
packages can be operated through verbal commands, L. 
through the telephone keypad or through the IBM PC 
keyboard. The computer can then respond verbally, either 
by telephone or ‘in person’. 

*ELAN (Extended Local Area Network) formerly ComNet 


The SECRETARY is the basic ELAN system. It includes 
an Ethernet interface and all other ELAN features except 
modem and voice recognition. 



The Secretary 


Whether you choose the 
EXECUTIVE, MANAGER or 
SECRETARY, an ELAN 
system will improve 
your productivity 
and expand the 
versatility of 
your IBM PC. 


TEGVMR 6225 Cochran Road, Cleveland, Ohio 44139, Phone (216) 349-0600, Telex 466692 









TECMAR’S GRAPHICS MASTER: 

It adds graphics to your IBM Monochrome 
Display, or 16 high-resolution colors 






Text or high-resolution graphics 
on the IBM Monochrome 
Display 

Amazing new resolutions on 
standard color monitors 

Complete emulation of IBM’s 
display adapters 

On standard low-scan color 
monitors: 

• 640 horizontal x 400 vertical in 
16 colors 

• 720 horizontal x 480 vertical 
graphics in 4 colors. 

On the IBM Monochrome Display: 

• 720 horizontal x 700 vertical 

• 25/50 lines of 80 characters 
Graphics Master can do much 
more. In all, over 30 different 
display modes can be used on 
standard monitors, and over 25 
on the IBM Monochrome Display. 


With certain 
monitors, you can 
achieve super- 
high resolutions 
like 512 horizon¬ 
tal x 420 vertical 
in up to 16 colors 
without interlace. 

Graphics Master is equipped 
with a full 128K of on-board 
display buffer memory. In low- 
resolution modes, extra memory 
isn’t wasted. You can divide it up 
into alternate display screens or 
use it for general data storage. 

Graphics Master retains com¬ 
plete compatibility with the IBM 
Monochrome and Color/ 
Graphics Adapters. Use it to ac¬ 
company or replace one or both 
of the IBM cards. 


Graphics Master 
will run with all 
IBM software for 
the Personal 
Computer, in¬ 
cluding BASIC’s 
graphics 
commands. 

With Tecmar’s Video Cassette 
Recorder Controller, you can 
overlay Graphics Master images 
on videotaped material with an 
external mixer. 

Call or write for further informa¬ 
tion. Our new address is: 

TEGM/1R 

6225 Cochran Road 
Cleveland, Ohio 44139 
Phone 216-349-0600/Telex 466692 
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HIGH RESOLUTION 
LIGHT PEN CIRCUITRY 


Put graphic 
& multi functi< 


in one slot 


MEMORY EXPANSION 
-128K Bytes of DRAM 
can be allocated for up 
to 96K of user RAM 


ERASABLE UVPROM- 
Allows easy modifica¬ 
tion of character set 
for special applica¬ 
tions or languages 


COLOR GRAPHICS/ 
MONOCHROME- 
Color-11 compatible 
video - 640 x 400 reso¬ 
lution. Video-310A or 
IBM Monochrome 
compatible - 8 pages 
of text storage 


This IBM/PC compatible board provides memory expansion 
(128 KBytes of DRAM), monochrome or color video, light 
pen, and printer interface on a single plug-in board. The MAI 
board’s high-density memory (up to 8 pictures storage) pro¬ 
vides unexcelled color graphics enhanced up to 640(H) x 
400(V) resolution in a wide variety of operating modes. 
Modes are selectable right on the board. 



COMPARISON CHART 


COLOR MONOCHROME 



IBM 

AMDEK 

IBM 

AMDEK 

SLOT 1 

Color 

Graphics 

Board 

MAI Board 

Black & 
White/ 
Parallel 
Board 

MAI Board 

SLOT 2 

Printer Board 




SLOT 3 

RAM Board 

1 Slot 

Left* 

3 Slots 
Left* 

RAM Board 

2 Slots 
Left* 

3 Slots 
Left* 


*When Using Disk Controller 


Now available with Halo* software for 320 x 200 16-color, 640 x 200 Just circle the reader service number, or call direct for com 

4-color, and 400 vertical line resolution modes. (*Halo is a regis- plete technical specifications and prices, 

tered trademark of Media Cybernetics, Inc.) 


2201 Lively Blvd. • Elk Grove Village, IL 60007 
(312)364-1180 TLX: 25-4786 



REGIONAL OFFICES: Calif. (714) 662-3949 • Texas (817) 498-2334 
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Amdek ... your guide to innovative computing! 








THE TECH JOURNAL NEWSLINE 

News, views and gossip on the IBM and IBM-like marketplace 


IBM Upgrades 68000 System 

A year ago last June IBM, via its 
Danbury, CT, Instruments Divi¬ 
sion, introduced its System 9000, a 
68000-based 16-bit microcomputer 
for scientific laboratory applica¬ 
tions. IBM has now upgraded this 
system to a real-time multi-user, 
multi-tasking system that emu¬ 
lates the Digital Equipment PDP- 
11 at 40 percent less cost. The sys¬ 
tem's base price is $5,695. 
Furthermore, IBM intends to sell 
the system via independent dealers. 
For the past year and a half the sys¬ 
tem has only been marketed as a 
laboratory instrumentation com¬ 
puter. It is also interesting to note 
that the DEC-like operating system 
software was not developed in 
house by IBM but instead came 
from Link-Data, Union, NJ, an IBM 
dealer for the System 9000. 

What all this means is not ex¬ 
actly clear. For one thing it means 
that IBM is significantly stepping 
up its competition with DEC in the 
minicomputer market that DEC 
has traditionally dominated. Sec¬ 
ondly it means that the System 
9000 will be in competition with 
the IBM-XT running the Xenix op¬ 
erating system, which is also a real¬ 
time multi-user, multi-tasking sys¬ 
tem. Xenix for the IBM-XT is 
currently being offered by Micro¬ 
soft and not by IBM directly and 
hence IBM may not view this as 
competing with itself. 


IBM Impacts Apple Sales 

There are increasing reports that 
the IBM-PC is having an adverse ef¬ 


fect on sales of the Apple He, par¬ 
ticularly to small and large busi¬ 
ness users. Although the Apple lie 
still dominates the home user mar¬ 
ket and still is very strong in the 
educational marketplace, its posi¬ 
tion in business usage has dropped 
significantly since the introduction 
of the IBM-PC and its look-alikes. 

The first sign of this change in 
the marketplace came late last year 
when Apple and Computerland, the 
largest chain of computer retail 
stores, severed their long-standing 
relationship, in favor of carrying 
the IBM-PC and Compaq comput¬ 
ers. Apple then entered into agree¬ 
ments with most of the Computer- 
land stores to sell to them directly. 
Now, it has become apparent that 
many of the Computerland stores 
are dropping the Apple line as these 
stores change from what were pre¬ 
viously consumer oriented retail 
outlets to business oriented outlets. 
Apple sales at one time comprised 
80 percent of the volume of Com¬ 
puterland stores and currently is 
only 20 percent. 

While Apple sales continue to 
grow in end-user and educational 




markets, the sales to large and me¬ 
dium size corporations has de¬ 
creased, and these companies are 
increasingly turning to the more 
powerful versions of the IBM-PC 
and XT machines. Increasingly, 

IBM has been exploiting its formi¬ 
dable position in installed main¬ 
frame computers to land large cor¬ 
porate sales for the PC/XT via its 
direct-sales force. 

The Apple III, which Apple had 
hoped would compete with the PC 
and XT, although meeting with 
some measure of success has not 
done really well, and its sales curve 
has pretty much flattened out. The 
primary problem appears to be a 
lack of software support from inde¬ 
pendent software vendors. Al¬ 
though the Lisa is expected to 
strengthen Apple's hand in corpo¬ 
rate accounts, the $10,000 price tag 
and the small number of dealers for 
it has created concerns. 

The IBM reputation together 
with a very aggressive advertising 
campaign has resulted in IBM 
dominating the business market¬ 
place. Further, many corporate cus¬ 
tomers expect a better connection 
between IBM mainframes and the 
PC in the future. 
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NEWSLINE 


For Seeds... 

it's Burpee 

For Clothes... 

it's L.L. Bean 

For Gifts... 

it's Horchow 

and 

For Software... 

it's Strictly 

f Soft 
Ware 

If you're tired of 
guessing about what the 
software does—and when it 
will arrive—let us help. 
Our free, industry-leading 
catalog is crammed with 
information about our full 
line of software, offered at 
sensational prices. Write us 
and find out why Strictly 
Soft Ware is the mail-order 
leader in price, support, 
and delivery. 


Your Corporate 
Software Connection 


Strictly Soft Wo re's National Accounts Program 
makes software baying easy for large or¬ 
ganizations. Oof the price, sap port, selection, and 
Misery you need from Strictly Soft Ware. 

Strictly Soft Ware 1-800-848-5253 

• mmm mb ■» m ^ mb mb mb bm ^m ^m ^m • 

To receive your free catalog right 
away, send this coupon to the address 
below. Do you want our □ Apple or 
□ IBM Catalog? 


NAME 


STREET 


| CITY STATE 

( ) _ 

PHONE 

Strictly Soft Ware 
P.O. Box 338 
Granville, OH 43023 
Orders: 1-800-848-5253 
In Ohio & Technical 
Assistance: 1-614-587-2938 
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IBM Leads in 
Ad Expenditures Too! 

IBM heads the list when it comes to 
spending money on advertising, 
which could be why they have the 
best image in the industry. Last 
year IBM reportedly spent $19.7 
million to advertise the PC; Com¬ 
modore was second spending close 
to $12 million, while Texas Instru¬ 
ment spent $8.8 million and Tandy 
spent $5. Poor Apple . . . they only 
spent $2.7. 


Random Rumors 

Watch for a new home-oriented 
computer to be introduced by IBM, 
possibly as soon as October. The 
unit is expected to be upward com¬ 
patible with the PC and sell for be¬ 
tween $700-800. It is expected to be 
a "transportable" machine, slim, 
lightweight, and includes a disk 
drive and 64K or 128K of RAM, but 
no expandability. Word is that they 



have already begun talking to mass 
merchandisers about the product. 
The problem is how to market the 
product without upsetting their 
current dealer organization and yet 
enter the larger home computer 
market.... Apple is expected to 
also introduce a similar machine at 



about the same time .... Compaq 
is rumored readying two new ver¬ 
sions of its machine. One will have 
a hard disk drive in place of one of 
the floppies. The other will have a 
25 line by 80 character flat panel 
display (plasma type) in place of the 
CRT. Thus it should be consider¬ 
ably smaller and lighter than the 
current unit — and more expen¬ 
sive. Compaq is also expected to go 
public sometime soon .... Micro¬ 
soft is expected to release a version 
of Xenix, its version of Unix, for the 
XT very soon. Xenix is a real-time, 
multi-user, multi-tasking operat¬ 
ing system that is currently popular 
on large minicomputers .... How¬ 
ever, IBM is expected to release a 
new operating system for the PC 
and XT that was developed in- 
house and is upward compatible 
with its larger mainframes .... and 
look for Tandy to release shortly an 
IBM-PC compatible machine and 
undercut the market in price. ■ 


PC Tech Journal 

























How two pens can become 
your best presentation tools. 

NEW LOW PRICE 
ONLY $1,095 



Count on it. 

The 7470A is built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability. 

Pen pals. 

The HP 7470A has 
two single-pen stables. 
Simple pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic¬ 
ally capped and stored. 

An option you’ll want, too. 


Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 

Now you can use your personal 
computer to generate your own presen¬ 
tation charts, graphs, and pie charts. 

How? Simply add on the new high 
quality, low cost HP 7470A 
Personal Computer 
Plotter. ^ . 

The 7470A helps you 
save time and save money, and 
lets you communicate quickly, accu¬ 
rately and effectively. 

Quicker understanding. 

Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man¬ 
ually for your next presenta¬ 
tion doesn’t ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter does 
the communicating for you. 

Quickly. Logically. And with 
off-the-shelf software avail¬ 
able from most HP dealers. 

Fast and pretty. 

The 7470A gives you high plotting speed with excellent 
line quality...faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,095, (U.S.A. domestic suggested retail price.) 


For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar¬ 
encies for overhead projectors. For “I need it tomorrow 
at 9:00 A.M.!” meetings, it’s a necessity. 

Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 

Mail the coupon below and we’ll send you — absolutely 
free —a sample plot, a more detailed brochure, and a 
sample overhead transparency. 

Then...stop in at your nearest Hewlett-Packard 
Dealer. See the HP 7470A in action. Once you see it 
demonstrated you’ll find a hundred ways to make your 
own applause-winning presentations. 


When performance must he measured by results 

L HEWLETT 
T PACKARD 



Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 

Name-—— Title--- 

Company___ 

Address_______ 

City, State & Zip---—— 

Phone Number ( )--—---- 

My computer is__—---- 

11203PT9 

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127-Attn: Marketing Communications 
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Envision a single high-speed 
communications board with integrated 
easy-to-use software that emulates 

any terminal. 



It's not just your imagination. 

It's Linkup.™ 

At ITI, we know your data com¬ 
munications must be fast, accurate 
and inexpensive. Our engineers 
faced the same communications 
problems you face. That's why they 
designed Linkup™ for the IBM PC. 

With Linkup, you have a high¬ 
speed, programmable communica¬ 
tions processor integrated with user- 
oriented software that provides cost 
effective access to an international 
network of host computers, termi¬ 
nals and other personal computers. 
You'll be able to transfer text, 
graphics, facsimile images, telemetry 
and program files as easily as dialing 
a phone number. 

Communication modes support 
high and low speed access to com¬ 
puting and data base services, elec¬ 
tronic mail, order entry, credit 
verification, tele-conferencing 
and direct marketing. 

Linkup is the only 
communications hardware 
you'll ever need. 

A single plug-in module with 
the modular software emulates 
TTY, ASCII block mode, IBM 
3101, IBM 2780/3780, DEC VT 
52/100 and IBM 3270 and 5250. 
Terminal emulation modes are 
changed by a single keystroke 
without changing diskettes and 
switching modem cables. And most 
importantly, the same familiar 
command set appears in all modes. 

Linkup grows to meet your 
changing needs. 

Future terminal protocol 
requirements will 
integrate into our pro¬ 
grammable copro¬ 


cessor. And, Linkup's high-speed data 
throughput allows you to take full 
advantage of increases in common 
carrier transmission line speeds. 

Linkup is cost-effective. 

Linkup's single communications 
board does more than several others 
combined, leaving your computer's 
precious board slots open for further 
applications. And its powerful MC 
6809 processor chip handles all com¬ 
munications tasks, freeing the PC to 
service the user interface. 

Faster, more accurate 
transmission means lower costs. 

Linkup's integrated design archi¬ 
tecture reduces connect charges by 
transmitting and receiving data at 


speeds up to 19.2 Kilobaud asyn¬ 
chronous and up to 56 Kilobits per 
second synchronous without the 
loss of data throughput normally 
associated with such speeds. Transfer 
files at high speed to the PC's disk, 
then print off-line. And, each line can 
be checked for error as it's received 
automatically, retransmitting only 
those lines in error, instead of entire 
pages. That saves connect time and 
character transmission charges. 

Our innovative fill-in-the-blanks 
technique overcomes the tedium 
of question-answer interrogation 
and menu approaches. 

The user simply enters phone 
numbers, passwords and job file 
names on a consistent fill-in-the 
blanks form. Communication options 
and commands are displayed on the 
screen form and selected 
with a single keystroke. 

Linkup w gjj&s around the 
dock so you don't have to. 

Linkup automatically executes 
tasks. It dials, signs-on, runs a job un¬ 
supervised and maintains a log of its 
activities. It uploads, downloads and 
does printouts while you're away 
And when you return, your data is 
ready and waiting, so you can put 
your time to its best use. 


If you want to communicate, 
call ITI toll-free 1-800-431-3460 for 
additional information. 


Information Technologies Inc. 
7850 East Evans Road 
Scottsdale, Arizona 85260 
(602)998-1033 


IBM F*C is a trademark of International Business 
Machines Corporation. 


Linkup Specifications 

Speed: 56 Kbps Synchronous, 19.2 Kbaud Asynchronous 
Terminal Emulation Modes: TTY, ASCII Block Transfer, DEC VT 52/100, IBM 
3101, IBM 2780/3780, and future options include 3270,5250, Tektronix 40XX. 
File Types: ASCII, EBCDIC and Binary. 

Automatic Modes: Dialup, Log-on, Job Execution, Answer, Alert, Unattended 
Job Scheduling. 

Communications Interface: Dual channel RS232/423 compatible. 


Modems: 103,212,201,208 Bell compatible, Hayes, Vadic, Rixon smart modems, 
or user defined. 

Bus Interface: IBM PC bus compatible. 

PC Configuration: PC DOS, 64 Kbytes RAM, 160 KB Floppy, monochrome 
display minimum. Also supports IBM compatible hard disks, color displays 
and printers. 

Options: Printz™ Print Spooler, Postmaster™ Electronic Mail, Audit™ 

Billing Summary 

Base Price: $795 each, including TTY and Asynchronous block software. 
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Letters 


IBM Right/Wrong 


My issue of PC TECH JOURNAL 
came in the mail, and I am very 
pleased. It immediately takes its 
place in the upper ranks of the IBM- 
PC-oriented computer magazines. 

If you can grow from here, you have 
a real winner on your hands. 

About the "What IBM Did 
Right/Wrong" article: hey, the IBM 
keyboard is not all that bad. I have 
seen a lot of ink shed over that 
backslash key, and I can understand 
that people who are used to the Se- 
lectric keyboard would have a prob¬ 
lem with it. But those of us who are 
used to the 3278 keyboard have no 
problem there. 

What drove me wild the first 
few weeks that I had my PC were 
the function keys. They are on the 
opposite side of the keyboard! The 
3278 has 12 keys on the right 
against the PC's 10 on the left. If 
you want function keys on the top 
of the keyboard, you can use the 
same trick that IBM uses to get 24 
"PFkeys" on the 3278—use ALT 
and the numeric keys at the top of 
the keyboard. It requires no more 
programming tricks than getting 
the usual Function keys does. 

I started out defending the PC 
keyboard, and now I've got a list of 
faults almost as long as the one in 
your article. Have I contradicted 
myself? No, I think not. Most of the 
faults are relatively minor as I now 
happily swap between a 3278 by 
day and my PC by night. I can live 
with the differences. What I hope I 
have made clear is that no one 
keyboard can be faultless to all peo¬ 
ple. Maybe IBM should come out 
with some optional keyboards for 
special users. A Word Processing 
Keyboard that exactly apes the Se- 
lectric layout would silence the 
most vocal detractors. 

Carrington Dixon 


PC Tech Journal 
Right/Wrong 


I looked forward with great interest 
to the first issue of PC Tech Journal. 
My appraisal in one sentence: the 
editorial content of this issue paid 
for my entire one-year subscription, 
but the layout of the magazine 
stinks. 

Hoffmann's article ("A Techni¬ 
cal Review of the IBM Color Graph¬ 
ics Adapter,") contained informa¬ 
tion that can be found nowhere 
else. This is a real gem. The article 
on the XB precompiler ("The Anat¬ 
omy and Construction of XB") had 
some good points, and the stereo¬ 
scopic images article ("Computer¬ 
generated Stereoscopic Images") 
was worth reading. Bill Hunt's arti¬ 
cle on C Compilers ("How to 
Choose a C Compiler") was the 
type of article I expect from a tech¬ 
nical journal and will be an excel¬ 
lent reference when I need it. The 
Legal Brief ("The IBM Software Li¬ 
cense") was also worthwhile. Thus, 
I feel that the content of the maga¬ 
zine was worth the (outrageous) 
$3.95 cover price. 

I can live with the three-col¬ 
umn format and the uneven col¬ 
umn lengths; I can understand why 
you have chosen not to right-justify 
the columns. I can even come to 
terms with the excessive amount of 
advertising. But it is wrong to break 
up technical articles. It is a sin to 
place listings at the end of the mag¬ 
azine. It is an error to give incorrect 
page numbers in the index, and it is 
distressing to have an incorrect 
page reference at the top of a listing. 
These are not elements of style to 
be forgiven and lived with. These 
are just plain goof-ups that must be 
corrected before the Tech Journal 
becomes something more than a 
vehicle for advertisements—a tool 
for serious programmers, systems 


designers, and forward-looking 
software and hardware companies. 

These are strong words, meant 
to have an effect; I would hate to 
see the Tech Journal die. The name 
"Technical Journal" means that 
you can avoid all the junk that is 
the domain of the other IBM-PC 
magazines. I really hate interviews 
with executives and "home bank¬ 
ing is the thing of the future" arti¬ 
cles. Technical also means that you 
must pay extra special attention to 
the accuracy and format of your 
articles. Dan Rollins 

Glendale, CA 

This is at most only the second 
time I have written to a journal. I 
waited almost a full year for the 
first issue. It was well worth wait¬ 
ing for. Keep up the good work: 
great articles, great coverage. Your 
lead article, "The IBM Color/ 
Graphics Adapter," by Thomas 
Hoffmann was clearly the best (and 
I don't even have the IBM color 
adapter yet). But I loved them all, 
except that specific recommenda¬ 
tions are needed e.g., the article on 
C was good, but a review of existing 
compilers would have been better. 

Norman Fred Simenson 
Silver Spring, MD 20910 

I had the great pleasure this week¬ 
end of going through Vol. 1 Number 
1 of PC TECH JO URNAL. I loved it. 
A great job and a great start. 

Dr. Harry Saal 
President, Nestar Systems 
Palo Alto, CA 


We thank you all for your com¬ 
ments, good and bad, and look for¬ 
ward to hearing from you. Please 
address all editorial correspon¬ 
dence to PC TECH JOURNAL, 
Suite 211, World Trade Center, 
Baltimore, MD 21202. —WF 
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Congratulations. We published your program. 



The envelope, please. 

There’s an acceptance letter inside. And a 
check that could have your name on it. (If we 
select your program, that is.) 

But remember. 

We pick our winners carefully. 

Because the software we publish for 
the IBM Personal Computer has to be 
good enough to complement 
IBM Personal Computer hardware. 

(See the box at right.) 

Like our hardware, this software 
should be simple to use. Friendly. 

Fast. And written to help satisfy the 
needs of the individual. 

Our Personal Editor is a perfect 
example. A versatile text file editor, 
it not only helps the user save time, 
but lets him easily self-tailor a task 
with definable function keys. And 
it sets a standard of excellence. 

Of course, every person will use the 
IBM Personal Computer differently. 
That’s why we plan on publishing 
many different programs. 

Entertainment programs. 

And educational programs. And 
business programs. And 
personal productivity 


j 


programs. And graphics. And games. 

And more. 

We’ll also consider software written by 
programmers for programmers. For example, 
the BASIC Program Development System, 
Professional Editor and Diskette Librarian 


IBM PERSONAL COMPUTER SPECIFICATIONS 


User Memory 

64K-640K bytes 
Microprocessor 
16-bit, 8088 
Auxiliary Memory 
2 optional internal 
diskette drives, 5!4" 
160KB/180KB or 
320KB/360KB 
per diskette 
Keyboard 
83 keys, 6 ft. cord 
attaches to 
system unit 
10 function key's 
10-key numeric pad 
Diagnostics 
Power-on self testing 
Parity checking 


Display Screens 

Color or monochrome 
High-resolution 
80 characters x 25 lines 
Upper and lower case 

Operating Systems 

DOS, UCSD p-System, 
CP/M-86t 

Languages 

BASIC, Pascal, FORTRAN, 
MACRO Assembler, 
COBOL 

Printer 

All-points-addressable 
graphics capability 
Bidirectional 
80 characters/second 
18 character styles 
9x9 character matrix 


Permanent Memory 

(ROM) 40K bytes 

Color/Graphics 

Text mode: 

16 colors 

256 characters and 
symbols in ROM 
Graphics mode. 

4-color resolution: 

320h x 200v 

Black & white resolution: 
640hx 200v 

Simultaneous graphics & 
text capability' 

Communications 

RS-232-C interface 
SDLC, Asynchronous, 
Bisynchronous protocols 
Up to 9600 bits per second 



are high-quality, full-function tools that 
were submitted by authors like you and 
subsequently published by us. 

Now you might have the chance to win. 

Who knows? You could open the mailbox 
and find one of the envelopes shown here. 

For information on how to submit your 
program, if completed and running, write: 
IBM Personal Computer External Submissions, 
Dept. 765 PC, Armonk, 

New York 10504. ==_=. 


The IBM Personal Computer 

A tool for modern times 

CIRCLE NO. 152 ON READER SERVICE CARD 


For more information on where to buy the IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii, 800-447-0890. 















Performance Considerations 

The 8087 can improve performance, 
but only if applied with care 
and understanding 


Neil Sarnak 
and Dr. Eric Jaffe 


Intel designed the 8088 as a low 
cost, general purpose microprocess¬ 
or chip to serve a wide variety of 
computing needs. Among the fea¬ 
tures omitted from the 8088 be¬ 
cause of cost and extra complexity 
in both design and fabrication were 
the ability to perform complex 
mathematical calculations and I/O 
in hardware. The 8087 Numeric 
Data Processor (NDP) and the 8089 
I/O Data Processor were designed 
as optional co-processors that could 
be installed along with an 8088 to 
extend the original chip's instruc¬ 
tion set and functional ability. 
While in hardware the 8088 can 
only perform simple arithmetic op¬ 
erations on 5 digit (2 byte) integers, 
the 8087 in hardware can rapidly 
perform a wide variety of arithme¬ 
tic and transcendental operations 
on integer and real numbers as large 
as 18 digits (10 bytes). Though IBM 
personal computers are delivered 


with only an 8088, they contain an 
adjacent empty socket intended for 
an 8087 NDP. Once installed, the 
8087 in the presence of appropriate 
ancillary software is almost as 
transparent to the high-level lan¬ 
guage programmer, though execu¬ 
tion speed for programs that are 



n 8088/8087 pair 

functions as though 

it were a super single 


jmcessor^ 


computationally bound is marked¬ 
ly shortened. In other words, an 
8088/8087 pair functions as though 
it were a super single processor. 

In order to understand how an 
8087 NDP can so dramatically in¬ 
crease the capabilities of the 8088, 
one must know which arithmetic 
operations, comparisons, and data* 
types the 8088 can and cannot sup¬ 
port in hardware. Those functions 
not directly supported in hardware 
or whose data types are larger than 
the registers in the CPU being used 


must be implemented, at least in 
part, by software using those func¬ 
tions available in hardware. In the 
case of arithmetic operations, these 
software routines are often called 
arithmetic emulators, since they 
emulate arithmetic operations in 
software. Typically, arithmetic 
emulation routines use numerous 
8088 hardware instructions to emu¬ 
late one 8087 instruction and there¬ 
fore execute more slowly, especial¬ 
ly for complicated operations such 
as exponentiation. 

Arithmetic operations may be 
performed on essentially two major 
categories of data: binary numbers 


Neil Sarnak is a Ph.D. candidate in comput¬ 
er science at New York University’s Cour- 
ant Institute. His field of study is the analy¬ 
sis and design of graph algorithms. His 
interests include game design and develop¬ 
ment and applications using the IBM PC. 


Eric Jaffe, M.D., is a professor at the Cornell Uni¬ 
versity Medical College. Currently the president of 
the New York IBM Personal Computer User’s 
Group, he has worked with computers for the past 
20 years. 
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INTRODUCING A WHOLE NEW DIMENSION FOR MICROCOMPUTERS 


3D 


i 


esign 

THE POWER OF TRUE CAD IS NOW AVAILABLE FOR YOUR IBM PC 


With 3 Design you can: 

! Create you own 3-D structures 

! Rotate, move and scale them independ¬ 
ently or in groups in any coordinate system 

! Achieve visual realism with fast hidden line 
removal 

! Save, retrieve and duplicate data on disk 
! Produce presentation quality output 




VTTTYTY\ 


Features 

! The most advanced hidden line removal anywhere (an extended NASA algorithm) 

! The most advanced graphics relational database available 

! Clipping, zooming, panning 

! Objects can be changed at any time with the friendliest graphics EDITOR you have ever 
used (functions such as rubber line, point matching, gridding and many others are 
provided) 

! 3Design is fully menu driven with an ever-present HELP feature, making it the easiest 
system to use on the market today 


! ARTISTE presentation package allows color mixing, shading and text with a standard 
display 

! Three-dimensional data can even be sent over the phone lines, if you have a 
communications interface and software 

! Structures can be defined by three-dimensional functions (i.e. Z=X*Y) 

! Optional hard-copy output capability with most printers (full color with IDS Prism*) with 
the l-C Magic* chip 

! You are even protected against power failure. 3Design 
creates constant back-ups 

! Optional WordStar* interface will let you intermix figures 
and text 

! From a circuit board to a city block,3Design can lay it all 
out for you; quickly, easily, professionally 



$249 $80 

128 KB version 64 KB version 

($299 with an l-C Magic) ($129 with an l-C Magic) 
Prices include all the software described above plus utility programs, 
documentation and sample structures. Minimum system configuration 
—64KB, color card, 1 -320KB disk drive. 


, 


X 
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(206)525-7820) 




Orwrite: 3Design, 4710 UniversityWayN.E., Suite1512, P.O.BoxC-56789, Seattle,WA98105 


7 \ 

I 


* Prism is a registered trademark of Integral Data Systems. l-C Magic is a registered trademark of\^_ 
Microcomputer Business Industries Corp. WordStar is a registered trademark of MicroPro 
International Corp. 
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and binary coded decimal (BCD) 
numbers. The category of binary 
numbers can be subdivided into 
signed and unsigned numbers, 
while BCD numbers may be split 
into packed and unpacked num¬ 
bers. All these data types are under¬ 
stood by the processor to represent 
integer numbers. The main differ¬ 
ence between binary and BCD data 
types is in their representation of 
integers. The binary data type as¬ 
sumes that each bit in a number 
represents a corresponding power of 
two. In other words, binary num¬ 
bers are simply the binary represen¬ 
tation of the actual number. In con¬ 
trast, the BCD number types 
assume that every group of four bits 
represents one decimal digit. Thus, 
two decimal digits may be stored in 
one byte, depending if the number 
is packed or not. 

In hardware, an 8088 chip can 
perform addition, subtraction, mul¬ 
tiplication, and division on the four 
types of numbers described above. 
These operations may be performed 
as a single operation only on num¬ 
bers whose representation is no 
longer than two bytes (sixteen bits). 
This results in unsigned binary 
numbers ranging from 0 to 65535, 
and signed binary numbers ranging 
from - 32768 to 32767. Similarly, 
BCD numbers can range from 0 to 
9999. For those applications that re¬ 
quire only numbers that fall in the 
above range, the 8087 will provide 
only a minor improvement in 
speed. For example an 8088 can 
multiply two, two-byte numbers in 
32 microseconds whereas an 8087 
can perform the same task in 27 
microseconds. 

However, the above ranges of 
numbers are obviously inadequate 
for those applications requiring ba¬ 
sic arithmetic operations on inte¬ 
gers larger than 65535 or real num¬ 
bers or calculation of various 
transcendental functions. 

To remedy this problem, many 
computer languages, including 
most of those in use on IBM PCs, 
contain emulators that perform 
arithmetic and transcendental op¬ 
erations on real numbers. The 


number of bits used to represent a 
real number determines the accura¬ 
cy that can be achieved. The more 
bits used, the better the accuracy; 
but for any given microprocessor, 
the longer the execution time 
whenever the number of bits used 
is larger than the CPU register size. 
The most common emulators (e.g. 
those provided in BASIC) can emu¬ 
late operations on 32 bit and 64 bit 
real numbers. Thirty-two bit num¬ 
bers are accurate to about seven 
decimal places. This means two 
numbers of equal magnitude (size), 
but differing in the eighth or more 
place will appear to the 8088 to be 
the same number i.e. 1.23456789 
and 1.23456781 would be consid¬ 
ered equal. Sixty-four bit reals give 
an accuracy of about 15 decimal 
places. It should be clear, given the 
808 8's limited hardware imple¬ 
mentation of arithmetic operations 
(16 bit registers), that emulation of 
arithmetic operations on 32 and 64 
bit reals will be substantially 
slower than the performance of 
simple arithmetic operations on 16 
bit integers. 

In summary, the 8086/8088 
when used for numerical calcula¬ 
tions suffers from two deficits: only 
a limited repertoire of numerical 
operations have been implemented 
in hardware, and those only work 
directly on numbers that are two 
bytes or less in length. 

8087 NDP Operations 

The 8087 was designed to over¬ 
come both the above problems. An 
8087 contains eight 80-bit registers 
and has the ability in hardware to 
perform the four basic arithmetic 
operations as well as calculate 
square roots, tangents and arctan¬ 
gents, and logs and exponents to the 
base 2 on numbers up to 18 digits in 
length. Certain constants such as 
zero, one, it, log 2 to the bases _e and 
10, and the logs of _e and 10 to the 
base 2 are part of the 808 7's instruc¬ 
tion set and can be pushed onto the 
8087's stack in less than 5 microse¬ 
conds. Associated functions such as 
other trigonometric operations and 
| exponentiation to the bases _e and 


10 are supported by software rou¬ 
tines that use the basic hardware 
functions. All operations perform- 
able in hardware can be executed in 
less than 140 microseconds and 
most operations take considerably 
less than that (addition - 18 micro¬ 
seconds, division - 42 microse¬ 
conds). In addition, because of the 


A n 8088 can multiply 
two, two-byte _ 

rmmbersin32 
microseconds whereas an 

8087 can perform the same 

task in 21 microseconds. 


register length and internal design 
of the chip, it takes the 8087 rough¬ 
ly the same amount of time to mul¬ 
tiply two double precision reals (36 
microseconds) as it does to multi¬ 
ply two two-byte integers (32 mi¬ 
croseconds). Since an 8087 takes 
100 microseconds to perform an ex¬ 
ponentiation, in contrast to the ap¬ 
proximately 25 to 100 times longer 
to do the same operation with 8088 
software, the utility of an 8087 for 
complicated and lengthy numeric 
calculations rapidly becomes clear. 
The 8087 can also compare all its 
data types. 

In addition to substantially 
shortening the time needed for nu¬ 
meric computations, the 8087 nu¬ 
meric data processor adds one total¬ 
ly new numeric type, extends the 
size of three other types, and con¬ 
tains hardware instructions to sup¬ 
port calculations on the new types. 
With the inclusion of an 8087, the 
following new data types are 
supported: 

short integer - This is a 32 bit in¬ 
teger (the standard integer size on 
an IBM 370 mainframe), which al¬ 
lows nine digit accuracy and an in¬ 
teger range of -2 x 10 9 to 2 x 10 9 . 

long integer - This is a 64 bit inte¬ 
ger. It provides 18 digit accuracy 
and an integer range of -9 x 10 18 to 
9 x 10 18 . 
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packed decimal - This is the 
same as 8088 packed decimal but 
with 18 digit accuracy. 

short real - This is a 32 bit real, 
with 7 digit accuracy and a range of 
8.43 xlO' 37 to 3.37 x 10 38 . 

long real - This is a 64 bit real 
with 16 digit accuracy and a range 
of 4.19 x 10 307 to 1.67 x 10 308 . (In 
contrast, an IBM 370 mainframe al¬ 
lows about 10 78 ). 

temporary real - This is an 80 bit 
real with 19 digit accuracy and a 
range of 3.4x 10' 4932 to 1.2x 10 4932 . 


'T ’ ~T ntil packaged 
§ I softvmeisier 
vmtten with the 
808 7 in mmd, there may be no 

Thus, by using an 8087, several 
additional numeric data types be¬ 
come available and the resulting in¬ 
struction set compares more favor¬ 
ably to that present in large 
computers. In both theory and prac¬ 
tice, all these data types and their 
corresponding arithmetic oper¬ 
ations can be emulated by 8088 
software, but at the expense of in¬ 
creasing execution times by a factor 
of 10 to 100. Other operations such 
as square roots and sines would re¬ 
quire another ten-fold increase in 
execution time if performed by 
software. 


Practical Problems 
You might therefore think '■'Enter 
the 8087 NDP, exit the waiting" 
and that if you install the 8087 chip, 
the running times of your programs 
can be improved by a factor of at 
least 100. Unfortunately, this is not 
true for several reasons. 

In the worst (and most trivial) 
case, no improvement at all is seen. 
This usually occurs because the 
software (e.g. spread sheet program) 
is still performing arithmetic oper¬ 
ations via emulation routines rath¬ 
er than using the 8087. Until pack¬ 


aged software is re-written with the 
8087 in mind, this will probably be 
the usual state of affairs. 

If the 8087 instruction set is 
partially supported, variable 
amounts of improvement will be 
obtained depending on which in¬ 
structions are implemented and/or 
used. Most of the software packages 
to be discussed support certain 
8087 data types and their corre¬ 
sponding arithmetic instructions. 
These usually include real numbers 
(either 32 bit or 64 bit) but not long 
integers, temporary reals, or packed 
decimals. Certain other 8087 oper¬ 
ations on real numbers are also sup¬ 
ported (e.g. square root, log, exp, 
and cosine). 

8087 support is usually not pro¬ 
vided by the original vendor of the 
compiler. Thus, the company pro¬ 
viding 8087 support must work 
within the frame-work set up by 
the original compiler writer. The 
IBM DOS Pascal Compiler pro¬ 
duced by Microsoft is a good exam¬ 
ple of the limitations of this type of 
arrangement. Since the code gener¬ 
ated by the IBM DOS Pascal com¬ 
piler only provides 32 bits of storage 
per real number, 64 bit real number 
support is impossible without re¬ 
writing parts of the compiler. This 
is the reason that so few of the 8087 
numeric data types are supported. 

Many compilers without 8087 
support emulate real arithmetic by 
using code that jumps to the loca¬ 
tion of the appropriate emulation 
routine. To provide 8087 facilities, 
the jump destination is merely 
changed to a location where 8087 
instructions are located. This 
method will obviously improve 
running times, but not as signifi¬ 
cantly as would be achieved by gen¬ 
erating 'in-line' 8087 instructions 
which do not require jumping to an¬ 
other location. 

The overhead involved in mov¬ 
ing data between memory and the 
8087 significantly slows execution 
speed. To add two 80-bit temporary 
real numbers, each would need to 
be loaded into a register. Since the 
IBM PC data bus is only 8 bits in 
size, this would require 20 transfers 


(2 x 10 bytes) along the bus to load 
the numbers and ten more to store 
the sum. 

The need for pre- and post-pro¬ 
cessing of arguments of functions 
also slows expected execution 
speed. Computation of a sine is a 
good example. The only trigono¬ 
metric functions available in the 
8087 are partial tangents and partial 
arctangents and the 8087 will only 
accept an argument for these func¬ 
tions of 0 (theta ( tt/ 4 and 0 (z (1 re¬ 
spectively. Thus, in order to com¬ 
pute a sine, the argument must be 
properly scaled to fit the aforemen¬ 
tioned requirements, a partial tan¬ 
gent calculated, and then using 
trigonometric identities, a sine cal¬ 
culated. Obviously, this requires a 
fair amount of computation and 
takes a great deal more time than 
calculating just one function. 

Lastly, arithmetic instructions 
do not stand alone in programs but 
rather are parts of complex loops 
that are often executed many times 
in the course of a calculation. These 
loops usually involve a large num¬ 
ber of instructions for either con¬ 
trol of the loop or movement of data 
compared to the number of instruc¬ 
tions actually involved in doing 
arithmetic computations. The pro¬ 
gram used to generate the timings 
shown in Figure 1 is a good exam¬ 
ple. In Network Consulting (NCI) 
Pascal using an 8087 and the pro¬ 
gram converted to native code, one 
passage through the FOR loop 
which does addition of two double 
precision reals takes about 120 mi¬ 
croseconds (performs 8380 adds/ 
sec). Inspection of the assembly 
language listing of the program re¬ 
veals that the actual addition by the 
8087 takes about 10 microseconds 
and the control structure of the 
loop and transfer of the data to and 
from memory on the data bus takes 
100 microseconds. Under such cir¬ 
cumstances, use of a super chip that 
could perform the same addition 
operation in 1 nanosecond would 
shorten execution time of the loop 
by only about 10%. However, ex¬ 
ecution times could be decreased 
by increasing CPU clock speed, in- 
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creasing data bus width, decreasing 
number of assembler statements re¬ 
quired or by optimizing compiler 
code. 

Software 

There are many language imple¬ 
mentations that can support their 
standard data types using 8087 in¬ 
structions including Ada, APL, BA¬ 
SIC, C, COBOL, FORTH, FOR¬ 
TRAN, LISP, Pascal, and PL/M. We 
have tested the add-on packages 
from Hauppauge Computer Works, 
Seattle Computer, and Microware. 



dd-on packages 

from Hauppauge 


Computer Works, 
Seattle Computer, and 

Microware were tested. 


These packages run under IBM 
DOS and work only on compiled 
programs in the appropriate lan¬ 
guage. The Network Consulting 
Inc. (NCI) 8087 support package is 
included with their version of the 
UCSD p-system and works with ei¬ 
ther single or double precision reals 
and with either interpreted or na¬ 
tive code programs. The P-system 
compiles all source code into 
p-code (pseudo code) which is then 
interpreted at runtime. P-code can 
in turn be translated into machine 
(native) code. 

Microware offers 8087 support 
packages for BASIC, Pascal, FOR¬ 
TRAN and assembler; we bench- 
marked the Basic and Pascal pack¬ 
ages. The FORTRAN package was 
not tested because the FORTRAN 
compiler (as distributed by IBM) 
contains many bugs. The Haup¬ 
pauge package provides Pascal and 
assembler support, while the Seat¬ 
tle Computer package provides BA¬ 
SIC and assembler support. The 
NCI P-system implementation 
supports any program run under the 
P-system. While these are mainly 
Pascal and assembler, BASIC and 
FORTRAN are also supported. 


Installation 

All the suppliers of 8087 software 
also supply the actual 8087 proces¬ 
sor. All but one of the suppliers 
(Hauppauge) ship the 8087 as is. 
The 8087 as supplied by Hauppauge 
is installed in a carrier. This carrier 
is a good idea, because it helps pro¬ 
tect the delicate pins of the 8087 
during its installation into the emp¬ 
ty socket of the IBM PC. The 8087 
is installed by easing it into the 
socket, while taking care not to 
bend any pins. Unfortunately, once 
the 8087 is in the socket, it is diffi¬ 
cult to determine if any pins were 
bent in the process. One installa¬ 
tion manual suggests the removal 
of the 8087, a visual check for bent 
pins, and reinstallation; doing it 
twice might be asking for trouble. 
The carrier supplied with the Haup¬ 
pauge package seems to prevent 
bent pin problems. 

Installation is completed by 
flipping one switch on the PC sys¬ 
tem board (switch number 1, posi¬ 
tion 2). The installation instruc¬ 
tions of all the packages are clearly 
explained. The Hauppauge and 
Microware packages also have soft¬ 
ware tests that validate the 
installation. 

Usage 

All DOS based support is invoked 
in a similar way. Compilation is 
done as usual, with only some 
small changes in the source code. 
At the link stage, the 8087 support 
package is linked into the code, pro¬ 
ducing executable code that uses 
the 8087 instruction set. The stan¬ 
dard IBM DOS Pascal compiler and 
IBM DOS BASIC compiler used 
with the "/0" option create large 
overheads in terms of code size (ap¬ 
proximately 30K bytes and 20K re¬ 
spectively). This means that a 
small Pascal program, say IK bytes, 
will compile to an executable code 
file of about 3IK bytes. The 30K 
bytes overhead does not include 
any 8087 support. The 8087 rou¬ 
tines add approximately another 
10K bytes. 

The Hauppauge Pascal package 
supports only single precision reals 


and allows computation by an 8087 
of the standard four arithmetic 
functions, square roots, the main 
transcendental functions (sine, co¬ 
sine, tangent, log and exp), and a se¬ 
ries of advanced transcendental 
functions. All the real number rou¬ 
tines are supplied both in source 
and object code form. The source is 
assembly code and is useful be¬ 
cause it demonstrates how the 8087 
is used. 

The Microware packages tested 
include BASIC and Pascal. The Pas¬ 
cal compiler will normally only 
support single precision real num¬ 
bers, while the BASIC compiler 
supports both precisions. In order 
for the Pascal compiler to generate 
IEEE format real constants, the Pas¬ 
cal compiler's PAS1 routine must 
be patched. This modification is 
performed by Microware, so that 
one must send a diskette with the 
PAS1 file to Microware which they 
patch and return. To use 
Microware's BASIC compiler 8087 
support you must link in the BAS87 
code. Both single and double preci¬ 
sion real numbers are supported. 

The Seattle Computer package 
provides both BASIC and assembler 
support. Both precisions of real 
numbers are supported. The com¬ 
piler must be invoked with the '70" 
option. This option creates a 'stand¬ 
alone' code file that does not re¬ 
quire the runtime support of the 
compiler. Unfortunately, this re¬ 
stricts the use of chaining with the 
COMMON command. 

The Network Consulting Inc. 
(NCI) version of the P-system sup¬ 
ports both precisions of reals and 
the basic and transcendental oper¬ 
ations on real numbers. Unlike the 
other packages, NCI's 8087 support 
works with either interpreted or na¬ 
tive code versions of a program. 
Since the UCSD P-system Pascal 
package as distributed by NCI has 
four separate interpreters and 
matching sets of "realop" subrou¬ 
tines which calculate transcenden¬ 
tal functions (single or double pre¬ 
cision reals, 8087 or software math) 
and two different native code gener¬ 
ators (8087 or software math), you 
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Ever since the days of the vacuum tube, the computer industry has travelled at the speed of light, and the 

result is clear— more power at less cost. 

So now, when Textra makes word processing faster & easier to use at a fraction of the cost, it’s not 
surprising— just another sign of the modem times. _ 


See it for yourself 

Textra has created a software revolution 
because we let you protect your money 
decisions until you’ve tested the product. 
Our TEST DISK contains an ‘on-line tutorial’ 
and a copy of Textra that you can use for 
testing the features. It costs $3, and we’ll 
even refund $2 if you send us the disk back. 
See our ordering instructions below. 

Thke a closer look 

When we say faster, we mean instantly. 
Paging, searching, reformatting—they all 
work instantly, speeding you through your 
work. Textra is easier to use because it’s an 
original design for the IBM Personal Com¬ 
puter. It has labeled function keys instead of 
awkward “control codes”, full use of the 
cursor moving keys, and a list of features that 
just won’t quit. 

Features 

• full screen editing 

• modeless insert and delete (overstrike and 
undelete also available) 

• powerful search and replace 

• copy and move blocks, merge from file. 

• tabs, margins, word wrap, auto-indent, 
paragraphs, line shifting and centering 


r 



• extensive reformatting abilities.! 

• full printing capabilities including 
print-while-you-edit, page numbering, 
headers, footers, and much more.! 

• numerous other features which make your 
time at the keyboard more productive 

• word processing or program editing 

t Features not available in Textra Jr. 

W&tch our documentation 

Relax. Sit back and watch it. Dim your 
lights a little and let it roll. Our ‘on-line 
tutorial’ is a series of short films which 
automatically roll by on the screen, showing 
you how to use Textra. In less than an hour, 
you’ll be using Textra efficiently. Of course, a 
thorough reference manual is included if you 
have any questions. 

CAUTION: Textra is addictive. If you already 
have another word processor, you 
might be into antique collecting. 

□ Send me a copy of Textra for $95 

□ Send me a copy of Textra Jr. for $39 95 [ 

Michigan residents add 4% sales tax. 

Please add $4.00 for postage and handling. 

□ Send me the Test Disk for $3. 


Name 

Address 

City 

State Zip 

□ Visa 
# 

□ Mastercard 

Exp. Date 


teKtemjr. 

An Outstanding Text Editor. 

An Outstanding Price. 

Ideal for: Jr dr 

program editing • simple word processing 
• dBase II programming • works with VIsicalc, 
Supercalc, Lotus 1-2-3 files. 

P.S. You can upgrade to Textra at anytime 
for the difference in price 



*A 2 Software 


*Ann Arbor Software, 407 n. Main street 
P.O. Box 7345, Ann Arbor, MI 48107 

Order: 313-769-9088 

(COD, Visa/MC, Check/Money Order.) 


Textra also works with the PC XT and leading 
compatibles. Textra requires PC DOS and 64K. 

(128K recommended, required for DOS 2.0) and a 
monochrome or color monitor. 

Textra, and the A 2 Software logo are trademarks of Ann Arbor 
Software Associates. Vbrdstar is a registered trademark of 
Micropro, Inc. Powertext is a registered trademark of Beaman- 
Borter, Inc. Easywriter II is a trademark of IUS. 
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FIGURE 1 

Benchmark of Pascal and BASIC 
Programs, running IBM, Hauppauge 8087, 
Microwave 8087, Seatle 8087, and NCI 
software. All numbers are calculations/ 
second, except Hausdorf, which are 
in min:sec 


PROGRAM 

ADD 

SUB 

MULT 

DIV 

LOG 

EXP 

SORT 

SIN 

HAUSDORF 

IBM BASIC INTERP2 

294 

296 

278 

221 

105 

118 

108 

73 

17:30 

IBM BASIC C0MP2 

946 

920 

865 

800 

206 

227 

538 

246 

2:35 

IBM BASIC INTERP4 

250 

240 

192 

47 

102 

112 

105 

71 

26:02 

IBM BASIC C0MP4 

890 

882 

566 

498 

81 

84 

228 

74 

4:15 

MICRO BASIC 287 

5000 

5000 

5100 

5000 

2500 

2200 

5005 

1200 

1:20 

MICRO BASIC 487 

4990 

5000 

4995 

5000 

2500 

1600 

4990 

1200 

1:45 

SEATIE BASIC 287 

1485 

1463 

1463 

1415 

1250 

968 

1485 

915 

1:28 

SEATLE BASIC 487 

1224 

1205 

1200 

1190 

1053 

872 

1316 

843 

1:52 

IBM PASCAL C0MP2 

4000 

3261 

2308 

750 

69 

53 

30 

53 

3:02 

MICRO PASCAL 287 

5660 

5357 

5455 

5000 

1007 

1000 

5357 

490 

:35 

HAUPPPASCAL 287 

4545 

4478 

4478 

4054 

2500 

2174 

4688 

1875 

:35 

IBM P PASCAL INTERP2 

833 

791 

268 

189 

31 

26 

51 

31 


IBM P PASCAL2 NATIVE 

1053 

977 

287 

198 

32 

26 

52 

31 


IBM P PASCAL INTERP4 

520 

499 

96 

64 

8 

8 

15 

8 

32:08 

IBM P PASCAL4 NATIVE 

593 

566 

99 

65 

8 

8 

15 

8 

31:49 

NCIP PASCAL INTERP2 

1114 

1058 

942 

701 

78 

84 

124 

82 

3:57 

NCI PPASCAL2 NATIVE 

1585 

1468 

1245 

860 

80 

86 

128 

83 

(0) 

NCIP PASCAL INTERP287 

1435 

1429 

1442 

1331 

650 

630 

733 

584 

1:34 

NCIP PASCAL 287 NATIVE 

9009 

8850 

8772 

7335 

832 

803 

971 

727 

21 

NCI P PASCAL INTERP4 

972 

937 

615 

382 

41 

45 

68 

44 

6:14 

NCI PPASCAL4 NATIVE 

1321 

1236 

725 

422 

41 

46 

70 

44 

(0) 

NOP PASCAL 487INTERP 

1312 

1322 

1305 

1281 

622 

595 

695 

564 

1:40 

NCIP PASCAL 487 NATIVE 

8380 

8000 

7481 

6803 

795 

755 

934 

703 

:22 


must configure the system to your 
particular needs. Fortunately, this 
is much easier than it sounds, takes 
about 5-10 minutes, and requires 
no programming. Once the appro¬ 
priate package is constructed, ex¬ 
ecution becomes completely trans¬ 
parent to the user. 

Special care should be taken 
with the 8087 support packages 
from both Seattle Computer and 
Microware because the IBM BASIC 
Compiler will convert double preci¬ 
sion number to single precision in 
any expression involving both sin¬ 
gle and double precision numbers. 
This will result in a loss of 
accuracy. 

Results 

We used two programs to test the 
performance of the various pack¬ 
ages. The first program consisted of 
a series of FOR loops that per¬ 
formed the four basic arithmetic 
functions and calculated logs, expo¬ 
nents, square roots, and sines. The 
amount of time needed to perform 
the calculations was timed with a 
stop watch and the number of oper- 



AZTEC C — ‘ C ’ PROGRAM DEVELOPMENT SYSTEM 

PORTABLE SOFTWARE APPLE CPIM IBM 


Shipping: COD, 2nd day delivery, or Canada, add $5. Canada 2nd day or US next 
day delivery, add S20. Outside North America, add $20, and for 2nd day add $75. 
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The Complete System To Organize Your Business 

The Way You Want It 

You can start using it in minutes, and within hours have a complete application. 


It is Easy to Use: 



city : (53531 Slate □ Zip S53 

Sex : (3231 Mauled 

Salaiy ' (23231 

FijjjUiFss Fras F&302 f 9 Sbs 


Fully menu driven to remove the 
guesswork. 

Full use of function keys with 
the assignments always 
displayed. All cursor movement 
and editing functions on the 
keyboard are supported. 

Provides full color support and 
screen style customization. 

System Features: 

A list of users can be kept, with 
passwords and security levels. 

»The print style is customizable. 
s Data can be interchanged with 
mainframe computers, other 
data bases or spreadsheet pro¬ 
grams. 

• Data base back-up and restore 
functions are integrated to 
reduce errors. 

System Requirements: 

v * Available on IBM-PC, DEC Rain¬ 
bow, Tl Professional, Victor 
9000, and other 16 bit 
computers. 

* Supports floppy or hard disk 
drives. 

® Supports all popular printers. 




LAY OUT 
THE FORMS 


ENTER 
THE DATA 


SELECT 

REPORT/ 

TRANSACTION 

REQUIREMENTS 



FORMS 


W >: 

X r— 




REPORT/ 

TRANSACTION 

DEFINITIONS 


LAY OUT 
REPORT 
FORMATS 


ENTER 

OPTIONAL 

REPORT/ 

TRANSACTION 

DATA 


LAY OUT 
MENUS 



RELATIONAL 

DATA base 
manager 


It Provides 

A Complete Range of Features: 

• Lay out your forms on the screen. 
Define data-entry fields anywhere by 
answering simple questions. Revise 
the forms any time without losing 
data. 

Easy, fast and accurate way to fill-in 
the forms and enter, view or revise 
records. 

# The reports or transactions require¬ 
ments are defined in the English-like 
query language by answering simple 
questions. Select records any number 
of ways, combine any number of forms 
per report, perform calculations, get 
totals, sub-totals, or statistical sum¬ 
mary. For complete transaction pro¬ 
cessing, delete, modify or enter 
records. 

€ Reports are automatically formatted in 
several ways, or specify your own for¬ 
mat using the Report Editor. 

# To format a report complete with text, 
data, and graphs; use the optional 
WORDEASE™ word-processor or the 
GRAPH EASE™ graphics facility. 

■:# Display or print the report output, or 
take it to your spreadsheet, word pro¬ 
cessing, or graphics programs. 

• Organize the access to your forms 
and reports by setting up your own 
menus. 

O The underlying Relational Data Base 
Manager provides efficient storage 
and retrieval of records. It uses B-tree 
indices for efficient accessing of 
records, and cache memory to retain 
the most recently used disk sectors to 
reduce disk access by 50 percent. 


These are Some of the 


Inventory Control 
Personnel Management 
Job Accounting 
Mailing List 


Accounting 
Order Processing 
Market Analysis 
Financial Portfolio 


DATAEASE Applications: 

Medical Office Systems Social Sciences 
Real Estate 
Agriculture 

Distribution Management 


Bibliography 
Library Management 
School Records 


Software Solutions. Inc. 

305 Bic Drive, Milford, CT 06460 • (203)877-9268 • (800)243-5123 

For information, please write or call. Dealer inquiries welcome. 
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ations performed per second was 
calculated. In order to get an idea of 
how the packages performed under 
real world conditions, we ran a pro¬ 
gram developed by P. Samak of the 
Courant Institute of Mathematical 
Sciences at New York University 
and R. Phillips of Stanford Univer¬ 
sity. The program calculates Haus- 
dorf dimensions. While Hausdorf 
dimensions are admittedly esoter¬ 
ic, the program contains a good bal¬ 
ance of arithmetic and control oper¬ 
ations and also provides answers 
that have been verified both by cal¬ 
culation on a mainframe and by 
theoretical analysis. 

The results are shown in Figure 
1. The first four lines demonstrate 
as expected that compiling a BASIC 
program generally shortens its ex¬ 
ecution time. However, there were 
significant differences in the 
amounts of time saved for different 
operations. The time needed to ex¬ 
ecute a double precision division 
decreased by 91% whereas the time 
needed to calculate double preci¬ 
sion logarithms and exponents ac¬ 
tually increased by 26-33%. Execu- 


The AST Research Mega Plus II™ has three func¬ 
tions standard: Paritycheckedand fully socketed 
memory up to 256k in 64k increments; clock/ 
calendar with battery back-up for automatic 
loading of time and date when the computer is 
turned on; and asynchronous communication 
port (RS232C serial) which can be used as 
COM! or COM2, (DTE fora printer, or DCE for 
a modem). Also included is SuperDrive™ "elec¬ 
tronic disk" software. This program builds "disk 
drives" in memory which access your programs 
at the speed of RAM. You get SuperSpooler™, 
print spooling software. It operates your printer 
while you continue to work with your computer. 

Options include a 100% IBM compatible 
parallel printer port (can be configured as LPT1, 
or LPT2), and a second RS232C asynchronous 
port (COM1 or COM2). Three MegaPak™ op¬ 
tions can plug onto your Mega Plus II "piggy¬ 
back " style to give you an additional 128k or 
256k of memory, or a game port. 


tion time for the Hausdorf program 
decreased by a factor of 6 to 7. 

The programs were then com¬ 
piled with 8087 support from either 
Microware or Seattle Computer in 
either single or double precision 
and rerun. The programs compiled 
with 8087 support executed the 
four basic arithmetic operations 5 
to 10 fold (Microware) and 1.4 to 2.4 
fold (Seattle Computer) more rapid¬ 
ly than did the program compiled 
without 8087 support. 

Calculations of square roots 
and the transcendental functions 
were affected even more drastical¬ 
ly. Execution time for these func¬ 
tions was decreased 5 to 30 fold 
(Microware) and 3 to 13 fold (Seattle 
Computer) when the programs 
were compiled with 8087 support. 
Despite the substantial decreases in 
execution time obtained using an 
8087, the execution time of the 
Hausdorf program compiled with 
8087 support was shortened by only 
a factor of about 2 when compared 
with the times obtained without 
the 8087. Also, even though arith¬ 
metic and transcendental oper- 


l/O-Plus II™, Is the answer for those who 
don't need additional memory but would like 
all those other multi-function board features. 
The I/O-Plus II™ comes standard with a clip-on 
battery powered clock/calendar, an asynchro¬ 
nous communication port (RS232C serial), Su¬ 
perDrive™ electronic disk, and SuperSpooler™ 
print spooling software. 

Optional is a second asynchronous port 
(DTE, or DCE), a parallel printer adapter, and 
the best game paddle adapter on the market. It 
is an IBM standard game port, but it can also 
use Apple compatible paddles and joysticks. 
Options are all socketed so they maybe added 
later should the need arise. 

Both boards come with a one year factory 
warranty and the.Qubie' satisfaction guaran¬ 
tee. If for any reason you are not satisified with 
the performance of your board within thirty 
days of purchase, you may return it for a full 
refund, including the postage to return it. 


ations executed 2 to 4 times more 
rapidly with Microware's 8087 sup¬ 
port package than with Seattle 
Computer's package, the times ob¬ 
tained for the Hausdorf program us¬ 
ing either the Microware or Seattle 
Computer packages were almost 
identical. 

When the same programs were 
rewritten in IBM Pascal and com¬ 
piled in single precision without 
8087 support, the time needed to 
perform addition, subtraction and 
multiplication and to run the Haus¬ 
dorf program equaled that obtained 
using a compiled BASIC program 
and an 8087. In contrast, loga¬ 
rithms, exponents, square roots, 
and sines were calculated very 
slowly, even more slowly than with 
interpreted BASIC. However, com¬ 
pilation with 8087 support from ei¬ 
ther Microware or Hauppauge 
speeded up execution of these func¬ 
tions dramatically (up to 150 fold 
for square roots) and also cut the 
time needed to run the Hausdorf 
program by 80% to 35 seconds (ver¬ 
sus 17.5 minutes needed to run the 
same computation in BASIC, a net 


TO ORDER BY PHONE: 

In California (805) 482-9829 

Outside California TOLL FREE (800)821-4479 


PRICES: 

l/O-Plus II™ with Clock/calendar, async, 
SuperDrive™ and SuperSpool™ - $129 
Mega Plus II™ with memory, clock, async. 
SuperDrive™ and SuperSpool™ - $289 


OPTIONS: 

64k upgrades, installed and tested $50 

Printer or 2nd async port $35 

Game Adapter (l/O-Plus II only) $35 

MegaPak™ with 256k of Memory $299 

with 128k of Memory $199 

GamePak (MegaPlus II only) $50 

ConnectAII Cable Bracket $19 

Cable to Parallel Printer $35 

Cable to Modem or Serial Printer $25 

Comprehensive Diagnostics Programs $10 
SUPERWRITER by Sorcim $179 

SUPERCALC^ by Sorcim $159 

dBASE II by Ashton-Tate $419 

SHIPMENT: 


Normal shipment is day after receipt of 
order. We pay UPS surface charges, 2 day 
air service $5 extra. No extra for credit cards 
or COD. 

QUBIE' DISTRIBUTING 

4809 Calle Alto, Camarillo, CA 93010 

Mon-Frl 8-5 pm 

Tempo House 

15 Falcon Road, London, SW11, UK, (01)223-4569 
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Expanding Your PC or XT? 

ASK for VIS 


CHECK THESE FEATURES 

► Multiple Floppy Disk Control - 
interface 5 1/4" and 8" 
media 

► Hard Disk Control 

► Joystick Ports 

► 256K of Parity Checked 
Memory 

► 576K of RAM 

► RS-232 Serial Ports [ 

► Parallel Printer Port 

► Real Time Clock/Calendar 

► Votrax Speech Synthesis 

► DYNAdisk, DYNAspool, 

DYNAclock, DYNAtalk soft¬ 
ware ES™ 


PC CLOCK I/O 


DISK 
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a. Vista expansion boards are fully supported by software to help you get all the benefits'designed 

^ into the boards. Our DYNAdisk, DYNAspool, DYNAdos, DYNAclock, DYNAtalk, and Hard Disk ■■ __ 

^ 1#r interface software are supplied on 5-1/4” floppy diskettes. Appropriate diskettes are supplied H 

03131310 with each board having the compatible feature. The software gives you the operational routines to 

achieve full serviceability from your expansion investment. COMPUTER COMPANY, lN^. 

Your Vista Dealer has more details on our fine family of expansion boards and floppy disk drive 1317 East Edinger Avenue 

systems. See him for a full listing of Vista's economical, high quality products. Santa Ana California 92705 

For the Vista Dealer or Distributor nearest you - call our Vista Sales lines. 
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For any CP/M based machine. 


Lastly, the two test programs 
were run under NCI's version (ver¬ 
sion 4.1) of UCSD p-system Pascal. 
Interpreted and compiled versions 
of the program in both single and 
double precision but without 8087 
support performed addition, sub¬ 
traction, multiplication, and divi¬ 
sion as rapidly as did the equivalent 
programs run in compiled BASIC. 
However, square roots and the tran¬ 
scendental functions were execut¬ 
ed 2 to 3 times more slowly in the 
double precision version. The inter¬ 
preted Hausdorf program took 
about 50% more time to execute 
than did its compiled BASIC coun¬ 
terpart. Adding 8087 support to the 
interpreted versions of the pro¬ 
grams decreased execution time for 
division, logarithms, exponents, 
square roots, and sines by a factor of 
6 to 8 for the single precision and 10 
to 15 fold for the double precision 
version. Execution time for the 
Hausdorf program was decreased a 
further 60% for the single precision 
version and 73% for the double pre¬ 
cision version. Programs that were 
converted to native code with 8087 
support executed much more rapid¬ 
ly than did interpreted programs 
with 8087 support or compiled pro¬ 
grams without 8087 support. The 
four basic arithmetic operations 
were executed 6 to 8 fold (single 
precision) and 6 to 16 fold (double 
precision) faster. The time needed 
to run the Hausdorf program de¬ 
creased by a further 78% for both 
single and double precision to 21 
and 22 seconds respectively, the 
lowest execution times recorded. 

Conclusions 

Our data clearly show that compil¬ 
ing the BASIC version of the Haus¬ 
dorf program increased execution 
speed by a factor of 6. Subsequent 
addition of 8087 support further cut 
execution time by a factor of 2. Ad¬ 
dition of 8087 support to IBM Pas¬ 
cal decreased execution time of the 
Hausdorf program by a factor of 5. 
Since the price of both hardware 
and software for all the add-on 8087 
support packages for compiled BA¬ 
SIC and IBM Pascal is $395 or less, 
they are a very good investment if, 


increase in execution speed of 30 
fold). 

The same programs were then 
run under IBM's version (version 
4.0) of UCSD p-system Pascal. 
While single and double precision 
addition and subtraction (either in¬ 
terpreted or compiled to native 
code) and multiplication and divi¬ 
sion (interpreted) ran about as 
quickly as they did under interpret¬ 
ed or compiled BASIC, multiplica¬ 


tion and division in the native code 
versions ran slower by a factor of 
about 5 to 7.5. Square roots and 
transcendental functions were also 
calculated very slowly, taking 2.5 
to 30 times as long as with BASIC. 
Double precision versions of the 
Hausdorf program also took longer 
to nm in either interpreted (83%) or 
native code (7.5 fold) than did the 
equivalent program in compiled 
BASIC. 
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BUSINESSMASTER PLUS 

ACCOUNTING SOFTWARE SO COMPLETE, 
ITS A MASTERPIECE. 


An 8-module masterpiece for the price of one: 


Us PT STAR AP Yours 

yes yes yes yes _ 


Packages available: 

General Ledger 
Accounts Receivable 
Order Entry 
Accounts Payable 
Purchase Orders 
Inventory (Regular) 

Inventory (Raw Goods) 

Payroll 

Fixed Asset Accounting 
with ACRS 
Mailing List 

Us BusinessMaster STAR Star Computer Systems 
PT PeachTree AP Accounting Plus 
* Available separately 


yes 


yes 


Accounting software so com¬ 
plete, the only thing we left out 
was the high price. 

CBASIC2 Version $289 
CB-80 Version $495 

CB-86 Version $495 

There’s no room here for a full comparison. Send 
for our free software performance evaluation, and 
judge BusinessMaster Plus for yourself. 

Dealers and distributors' Inquiries welcome. 

• BusinessMaster® * Accounting Plus is a 

is a trademark ot trademark of 

BusinessMaster, Inc. Software 

• Peachtree is a Dimensions, Inc. 

trademark of Peachtree * s,ar a trademark of 

Software. Inc. Star Computers. Inc. 

• CP/M is a trademark ot Digital Research, Inc. 

BusinessMaster, Inc. ® 

1207 Elm Avenue, Suite M 
Carlsbad, CA 92008 
619-434-6165 

800-521-9277 (Outside California) 

Telex 499-3505 BMAST 
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Shatters The Mold. 



A vibrant, varied new world of 
color is now at your fingertips. 

We’ve shattered the mold for 
color graphics adapters with 
COLORPLUS, a high resolution, full 
color breakthrough fully compat¬ 
ible with IBM 
I Personal Corn- 


resolution 4 color 40 character 
graphics simply pale in comparison, 
now that the era of COLORPLUS 
has arrived. 

Using only a single expan¬ 
sion slot, COLORPLUS 
includes an integrated 
parallel port, thereby saving 
puter hardware you an expansion slot for 
and software. future needs. No modification is 
COLORPLUS required to existing software in the 

_ produces IBM modes. Enhanced software 

incredibly sharp, detailed multi- supporting COLORPLUS Graphics 
color graphics of professional capabilities is currently available 

quality at a low PC price. Its state from major software suppliers, 
of the art biplanar technology For over 31 years, Frederick 

enables high resolution 4 color 80 Electronics Corporation has 
character graphics or medium developed high quality electronic 




tradition. Frederick Electronics. 
Corporation is a subsidiary of 
Plantronics, Inc., a publicly owned 
company listed on the 
NYSE as PLX. 

The goal of PC+ 
products is to expand 
your options, to make 
your personal com¬ 
puter more valuable and productive. 
COLORPLUS is just one example of 
our commitment to that objective. 

Contact us for the name of your 
nearest COLORPLUS dealer. 

POF PRODUCTS 



resolution 16 color 40 character 
graphics. 

The current IBM PC 
capabilities of high resolu¬ 
tion 1 color 80 character 
graphics and medium 



equipment world-wide. The key to 
our success is our 
international reputation 
for customer support. 
PC+ products will 
continue in this 


J 


PLANTRONICS™ 

Frederick Electronics 

7630 Hayward Road, P.O. Box 502 
Frederick, Maryland 21701 

Telephone: 1-800-638-6211 

(301) 662-5901, TELEX: 893438 

CIRCLE NO. 368 ON READER SERVICE CARD 


PC + and COLORPLUS are trademarks of Plantronics/Frederick Electronics Corp. IBM is a registered trademark of International Business Machines Corp. 










1) you do enough numerical com¬ 
putations to keep your machine oc¬ 
cupied for more than a few minutes 
and 2) your software will support 
the 8087 chip. One should keep in 
mind, however, that a BASIC com¬ 
piler or an IBM Pascal compiler (at 
$300 each) is also required. In terms 
of marginal price/performance ratio 
you can increase your PC's compu¬ 
tational ability 5 to 13 fold for less 
than a 20% increase in your initial 
cash outlay (BASIC or IBM Pascal 


compiler - $300, 8087 plus software 
support package - $295-$395). 

If you plan to use BASIC, either 
the Microware or the Seattle Com¬ 
puter packages support double pre¬ 
cision numbers, and the prices for 
both are $375 and $395 respective¬ 
ly. The Microware package is pref¬ 
erable because it executes the basic 
operations more rapidly and 
Microware provides a free update 
service. 

If you use IBM DOS Pascal, the 


Introducing PolyLibrarian™ 




FOR PROGRAMMERS USING MS-DOS (PC-DOS) 

Create a single library (.LIB file) from related object modules 
(.OBJ files). The IBM PC Linker can then select only the 
modules necessary to produce an executable (.EXE) file. 

r Reduces Code Size 
Simplifies Structured Programming 
W Decreases Development Time 
1 Optimizes Existing Libraries 

Provides Mainframe Librarian 
Functions 


Includes 
Comprehensive 
Users Manual 

VISA / MC ORDERS CALL 

1 - 800 - 547-4000 

ASK FOR DEPT. NO. 333 (In Oregon Call Collect 244-5500) 

SEND CHECKS, PURCHASE ORDERS, 
INFORMATION REQUESTS TO: 



P.O. BOX 787, DS 1-333, HILLSBORO, OREGON 97123 

_ IBM PC, MS-DOS: Trademarks of IBM Corp., Microsoft Corp. respectively. 


package from Hauppauge Comput¬ 
er Works looks like a better buy 
than the package from Microware. 
It is cheaper ($295 vs. $375), it pro¬ 
vides a carrier for the 8087 chip 
which makes installation easier, 
and an extra 8088 chip is provided 
in case you happen to own a PC 
with an early version 8088 which 
won't work with an 8087. Haup¬ 
pauge offers a software update ser¬ 
vice for $30/yr ; they state that 8087 
support for IBM DOS BASIC and 
IBM DOS FORTRAN will be avail¬ 
able later in the year and will be de¬ 
livered free to those who subscribe 
to the update service. The negative 
aspect of using IBM DOS Pascal for 
numeric computations is that the 
language only supports single preci¬ 
sion real numbers. 



he Microware 


package is preferable 

becauseitexecutes 
the basic operations more 

rapidly, and Microware _ 

provides a free update service. 


If you must have double preci¬ 
sion and rapid execution, then 
NCI's UCSD p-system Pascal, 
which, with an 8087, runs the 
Hausdorf program in double preci¬ 
sion about 4 to 5 times as fast as BA¬ 
SIC and faster than all the other 
packages tested, is probably what 
you need. While the NCI UCSD 
p-system Pascal package costs a 
good deal more ($845) than other 
compilers, it is an easy-to-use, inte¬ 
grated program development sys¬ 
tem which comes with a variety of 
utilities and an editor. The total 
cost of an NCI UCSD Pascal p-sys¬ 
tem package with an 8087 chip is 
$1070 ($845 plus $225 for an 8087) 
versus about $595-695 for either 
IBM DOS BASIC or IBM DOS 
Pascal. 


Great Expectations 
Several recent developments de¬ 
serve mention. IBM is now selling a 
chip set that contains an 8088 chip 
and an 8087 chip for $260. At pre¬ 
sent, the only IBM software product 
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Relax. 



BPS BUSIN6SS GRAPHICS'" 

for the IBM" PC 

Seeing answers without staring at numbers. 

Discover what your data Chart the data See the answers 

really means. you already have. instantly. _ 

With BPS Business Graphics you can ana- You can graph data directly from the BPS Business Graphics quickly gives you 

Ivze vour data better by charting it. You programs you already use, including Visi- professional-looking graphs in a wide 

can see trends compare performance to Calc®, 1-2-3™, Multiplan™, and dBASE variety of formats, so you can make col- 

proiections, and find patterns that print- II™-even data retrieved from your main- orful presentations on your monitor. And 

outs often' hide The program lets you frame—and you won't have to retype a since the program works with more 

decide what your graphs should look single number. You can manipulate the than sixty popular printers and plotters, 

|jk e _ an d you can customize and store data even while you're graphing it with you can get high-quality paper copies 

the formats you use most often. powerful statistical functions such as of your graphs, and even overhead 

curve-fitting and moving averages. transparencies. 


Business Graphics is a trademark and BPS is a registered trademark of Business & Professional Software, Inc. 

IBM and VisiCalc are registered trademarks of International Business Machines Corporation and VisiCorp, respectively. 

1-2-3 Multiplan, and dBASE II are trademarks of Lotus Development Corporation, Microsoft Corporation, and Ashton-Tate, respectively. 

■ 1983 Business & Professional Software, Inc. 

For information on business graphics for the Apple, IBM PC, and Wang PC, call us at (800) DIALBPS or (617) 491-3377. 
Business & Professional Software, Inc. 143 Binney Street Cambridge, Massachusetts 02142 USA 
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SOURCE 

CODE 

INCLUDED 


B + TREE* 

The SOFTWARE 99™ B + TREE indexing 
system is a BASICA Source Code implemen¬ 
tation of file maintenance procedures for 
record modification, insertion, deletion and 
query. Featured is the description of inte¬ 
gration procedures necessary to couple the 
B + TREE with application programs. 

CROSS REFERENCE/ 
DOCUMENTATION 
UTILITY* 

The need for a structured program listing 
& cross reference is satisfied using the 
SOFTWARE 99™ CROSS REFERENCE/ 
DOCUMENTATION UTILITY. Line numbers 
and variable names are cross referenced 
against their usage within a BASICA pro¬ 
gram. The listing is in an easily read form 
with one statement per line and structuring 
of IF statements and LOOPS. Output can be 
selected to the screen, printer or ASCII file. 


that supports the 8087 is the new 
IBM implementation of the APL 
language, which costs $195. 

New Microsoft releases of the 
FORTRAN and Pascal compilers 
are expected. Both these compilers 
will generate in-line 8087 code and 
support double precision real num¬ 
bers. IBM will presumably release 
these products as IBM products in 
the near future. 

Microware is about to release 
the Intel FORTRAN, Pascal and 
PLM86 compilers, which run under 
the RTOS operating system. RTOS 
supports the full memory space of 
the IBM PC, allowing programs as 
large as approximately 640K to be 
executed. Utilities will be provided 
to allow runtime access from IBM 
DOS to previously compiled RTOS 
modules. All these compilers gen¬ 
erate in-line 8087 code, and are said 
to be optimizing compilers. The 
cost of the RTOS operating system 
including one language is $1350. 
Each additional language compiler 
will cost $675.■ 


“Getting Started with the Nu¬ 
meric Data Processor”. No charge. 
Order# AFN-01300B-1 (AP-113). 

iAPX86,88 User’s Manual. 
$10.00. Order # 210201. A detailed 
discussion of the 8087. Also dis¬ 
cusses the 8088, 8086, and other 
chips in detail. Includes the full in¬ 
struction set of the 8087 along with 
timing information. 


Hardware (8087 Chips) 

Hauppauge Computer Works 
358 Veterans Memorial Highway, 
Suite MSI 

Commack, NY 11725 
516-360-3827 

Price for a single 8087 (comes in 
a carrier along with a compatible 
8088 if you happen to be one of the 
1% with non-compatible 8088s) 
without software is $225. Haup¬ 
pauge also sells 8087 software sup¬ 
port packages for IBM Pascal and as¬ 
sembly language - see below. 


GENERAL LEDGER* 

The SOFTWARE 99™ GENERAL 
LEDGER is a remarkably easy to use, but 
fully integrated system of 9 BASICA pro¬ 
grams run from a main menu. Some of these 
programs include Account Maintenance, 
Transaction Entry, Trial Balance, Balance 
Sheet and Income Statement. For those 
interested in Source Code, the 9 programs 
are all written in the same style, so that a 
study and understanding of one program 
gives you an understanding of each program. 

"MINIMUM SYSTEM REQUIREMENTS: 

64K, PC-DOS or MS-DOS 
(any version), 1 disk drive 


Directory of Literature and 
Reviewed 8087 Software and 
Hardware 


Literature 


Robert J. Brady & Co. 

Bowie, MD 20715 

8087 Applications eP Program¬ 
ming for the IBM-PC and Other 
Personal Computers. R. Startz. 
Deals with assembly language 8087 
programming. 


ONLY 


$ 


99 


EACH 


Please add $6 for postage and handling. 
Calif, residents add 6% tax 


SOFTWARE 

THE SOURCE FOR SOURCE COCE 

702 Washington Street #174 
Marina del Rey, CA 90291 
PHONE ORDERS (213) 399-7463 24 HOURS 

PC-DOS a trademark of IBM Corporation 
MS-DOS a trademark off Microsoft Corporation 

Vi / 



BYTE/McGraw-Hill 
70 Main Street 
Peterborough, NH 03458 

8086/8088 16-Bit Microproc¬ 
essor Primer. Christopher Morgan 
and Mitchell Waite. $16.95. Not 
nearly as detailed as the Intel refer¬ 
ence regarding the 8087 but well 
written with good diagrams. 

Intel Corporation 
Literature Department 
3065 Bowers Avenue 
Santa Clara, CA 95051 
408-987-8080 


IBM 

Is now selling 8087s (along with 
a cardboard heat shield and an 8088) 
for $260 in order to support their re¬ 
cently announced APL for the PC. 
While somewhat more expensive 
than the other vendors, the chip 
(marked with their initials) if pur¬ 
chased from IBM will be covered 
under their service contracts. 

MicroWare 
P.O. Box 79 
Kingston, MA 02364 
617-746-7341 

Price for a single 8087 without 
software is $223. Contact them for 
quantity pricing. MicroWare also 
sells 8087 software support pack¬ 
ages for various languages - see 
below. 


Software 


Hauppauge Computer Works 

Hauppauge sells a package con¬ 
sisting of an 8087 in a carrier, an 
8088, and software support for IBM 
Pascal and Macro-Assembler. This 
package costs $295. Software up- 
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dates for 1 year are $30. The vendor 
states that software support for BA¬ 
SIC and FORTRAN will be avail¬ 
able later in the year and will be 
sent to update service subscribers. 
Hauppauge gives discounts on vol¬ 
ume purchases to groups; inquire 
directly. 

Micro Ware 

MicroWare sells 8087 support 
packages for compiled BASIC, IBM 
Pascal, IBM FORTRAN, and the 
MacroAssembler. A package con¬ 
sisting of an 8087, a publication 
(87/88 Guide), and any one lan¬ 
guage support package costs $375. 
Additional language support pack¬ 
ages cost $150 each. The chip is 
warrantied for 180 days except for 
damage to the pins during installa¬ 
tion. MicroWare gives discounts on 
large purchases to either groups or 
businesses; inquire directly. 

Network Consulting, Inc. 

Discovery Park 

Suite 110-3700 Gilmore Way 

Burnaby, B.C. 

Canada V5G4M1 
604-430-3466 

NCI sells a program develop¬ 
ment system which supports the 
UCSD p-system. The package in¬ 
cludes an editor, Pascal compiler 
and native code generator, 8087 
support, filer, and numerous other 
utilities. The entire package costs 
$845. NCI also sells 8087s ($350). 

Seattle Computer Products 
1114 Industry Drive 
Seattle, WA 98188 
800-426-8936 

Seattle sells a package consist¬ 
ing of an 8087 chip, and software 
support packages for both compiled 
BASIC and MacroAssembler. Nei¬ 
ther the 8087 nor the software are 
sold separately. The pricedor the 
package is $395. The 8087 is war¬ 
rantied for 90 days. ■ 
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We can 
help your 



Powerful, portable and fast, C is the language of tomorrow! 

With Computer Innovations' C86 compiler you'll hove full unix- 
compofible C running on your PC or other 8086/8088 system. C86 
is a complete implementation, with struct/union, bit fields, trig 
functions and floating point with 8087 support. 

The source code for the run-time library is included — you pay 
no royalties on programs you produce! 

Our price for C86 is the lowest you'll find anywhere. And with 
each order we include o free copy of our powerful modem/file 
transfer program VoMP, a $100 value! 

Coll us toll free of 1-800-426-5248. We'll help your PC "C" the light! 


VISA, MasterCard and AMEX accepted. 


For more information call: 

(206) 542-7611 or write Vandata: 
17544 Midvale Ave. N„ Suite 107 
Seattle, WA. 96133 


unix is a trademark of Dell Laboratories. 



'AN DATA 

THE UPPER HAND 
IN COMPUTER 
SOFTWARE. 


Sept/Oct 1983 
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Announcin g A Ma j or New Innovation From The Publishers Of | l l\\ 

Now, Get UpTo 72 Programs 
For As Little As *2.00 Each. 

Introducing PC DISK MAGAZINE. The Only Monthly 
Magazine On Disk That Gives You A Library Of 
Software Programs For Your IBM Personal Computer 
... At A Fraction Of The Price! 


Imagine building a library of software programs with 
amazing ease...adding utilities, subroutines, games 
and data files each and every month...for as little as 
$2 per program! Introducing PC DISK MAGAZINE 
— a totally new concept for your microcomputer 
that gives you all this and more! You get thoroughly 
tested, ready-to-run programs on a floppy disk — 
complete with a comprehensive, illustrated User 
Manual — for the ultimate in ease, efficiency and 
economy. With your subscription to PC DISK MAG¬ 
AZINE you'll receive — every month — a floppy disk 
containing up to 12 varied ready-to-.use programs and 
files. Developed by experts and tested by the editors, 
you’ll be able to expand the use of your IBM personal 
computer. 

Business and Finance Aids: Create 

advanced pie, bar and line chart graphics. Compute 
loan payment tables. Calculate the Present Value and 

Internal Rate of Return 
for your investments. 
VisiCalc templates for 


Real Estate, Lease/Purchase and Tax Shelter analysis. 

Programming Tools: Create cross-reference 
listings for your BASIC programs. Convert MBASIC 
program flies to CBASICTormat or reverse. Use your 
text editor on your BASIC programs. Convert data 
between BASIC and VISICALOor Supercalc formats. 

Home/Personal Applications: Whether you 

need your own income tax return helper...proven 
ways to maintain a mailing list ...a personal cash flow 
analyzer... a speed reading trainer... or SAT test pre¬ 
paration aids, you'll get it from PC DISK MAGAZINE. 

Utilities and Diagnostics: Print graphics, 
screen images on your printer...backup, copy, delete, 
un-delete or type files with simple menu commands. 
Use your computer to simulate a controversial termi¬ 
nal with function key control of disk or printer logging 
...and more, 

Data Files: Tax tables, population statistics, dic¬ 
tionaries and economic times series. 

Games: Adventures! Strategies! Test your skills, 
intelligence and your luck! 

Everything is 
Ready For You 

PC DISK MAGAZINE has every¬ 
thing you need. The accompanying 
60-page User Manual is written 
clearly, concisely, in easy-to-under- 
stand terms. You'll be able to try the 
programs immediately...there’s no 
need to type listings into your com¬ 
puter. Just insert the disk and go! 

That simply, all the latest software 
developments are at your fingertips! 
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PRODUCT SPECIFICATIONS 

• Programs will run on IBM personal computers 
under PC-DOSand MS-DOS versions 1.1 and 
2.0 and require a minimum of 64K. 

• Most programs will be written to run on both 
monochrome and color displays; however, 
some games and utilities may be specifically 
developed for color display. 

• Most programs will be written in advanced 
Basic; however, some machine language and 
compiled code may be used. 

• Programs and documentation are copyrighted 
by Ziff-Davis Publishing Company. All rights of 
reproduction in all forms and media strictly 
reserved. 

PROGRAM SUBMISSIONS 

If you wish to submit a program for inclusion in 

future issues, please write to: PC DISK MAGA¬ 
ZINE, Attn: Editor, One Park Avenue — Dept. 

732, New York, N.Y. 10016. 

GUARANTEE 

• All programs are fully tested and guaranteed 
to run. Damaged or faulty disks will be 
replaced at no charge. 

• If you wish to cancel a subscription, simply 
return the most recent disk in its sealed pack¬ 
age and you will receive a full refund for this 
copy and on all unmailed issues. 


Save $ 60 With This Introductory 
Savings Offer. Get 6 Big Months of PC 
DISK MAGAZINE And Save 33%. 


P.O. Box 596, Morris Plains, N.J. 07950 


8H00 


YES, please start my subscription to PC DISK 
MAGAZINE for 6 issues at the Special Introductory Price of 
just $ 119 (less than $20 per issue, as little as $2 per 
program). I save $60 — 33% off the full price of $ 179. 

Check one: D Please bill me. O Payment enclosed. 

EH Please charge to my credit card. 

I I American Express EH Visa 
□ MasterCard 


_Exp. Date. 


Cardholder Name . 
Name- 


-State- 


MAIL NO-RISK COUPON TODAY - AND SAVE 33%! 


A LIBRARY OF SOFTWARE PROGRAMS FOR THE da PERSONAL COMPUTER 


UTILITIES & DIAGNOSTICS 

DISK MAP 

IBM MATRIX PRINTER 
CONTROL 


BUSINESS & FINANCE 

LOAN ANALYZER 
AUTOMATIC BAR CHARTER 
WORDSTAR CONFIGURATION 


DATA FILES 

DEMOGRAPHIC DATA FILE 


PROGRAMMING TOOLS 

BASIC PROGRAM EDITOR 
PERPETUAL CALENDAR 


GAMES 

HIDE AND SINK 

CONCENTRATION 

CROSSWORDS 


HOME/PERSONAL 

PERSONAL CASH FLOW MANAGER 
(PART I OF III) 


COPYRIGHT © 1983 BY ZIFF-DAVIS PUBLISHING COMPANY. ALL RIGHTS RESERVED 





























































































































































































SYSTEMS 


PCnet- 

for the IBM PC 
Low Cost Networking 

How one low-cost local 
area networking system works 
with the IBM PC. 


Bruce W. Churchill 

As much publicity as the IBM PC 
has received over the past year, one 
would be led to believe that the ex¬ 
citement would soon end. In fact, 
the excitement may be just begin¬ 
ning, because the real promise of 
the PC is not the machine itself, but 
its potential usage. Of equal signifi¬ 
cance to the arrival of Big Blue's en¬ 
try into the microcomputer sweep- 
stakes is the recent surge in interest 
in local area networking. In almost 
every business, communication 
does or will play a major role in de¬ 
termining success or mediocrity. It 
is a generally accepted fact that 
more than three-fourths of all busi¬ 
ness communications occur in the 


local environment. The IBM PC 
and local area networks form a nat¬ 
ural partnership—one that will be¬ 
come increasingly familiar in the 
months ahead. 

One of the first networks avail¬ 
able for the PC, PCnet by Orchid 
Technology, provides a relatively 
simple, low cost implementation of 
resource sharing and intercommu¬ 
nication among micros. This article 


T f he IBM PC qnA 
local area 

networks form 
a natural partnership, 

one that will become 

increasingly familiar 

in the months ahead. 


will introduce the reader to the 
strengths and limitations of PCnet 
and will explore some typical appli¬ 
cations for this technology. 

PCnet System Overview 
PCnet was designed specifically for 
the IBM PC and its native operating 
system, PC DOS. It is classified as a 
distributed bus, baseband local net¬ 
work with CSMA/CD access proto¬ 
col. The network is capable of ad¬ 
dressing up to 64,000 devices and 
can therefore physically accomo¬ 
date almost any conceivable net¬ 
work that might be found in prac¬ 
tice. PCnet also supports IBM PC 
plug-compatible computers, and 
the MS DOS cousin of the PC DOS 


Bruce W. Churchill, a captain in the United 
States Navy, is head of tactical command 
and control systems, U.S.N. 
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operating system. Examples of this 
compatibility are the COMPAQ, 
Colby, Columbia MPC, and Eagle 
1600 computers. It is compatible 
with PC DOS version 1.1 and is cur¬ 
rently being modified to work with 
version 2.0. PCnet software inter¬ 
faces directly with PC DOS and 
makes the network look like anoth¬ 
er Input/Output device to the oper¬ 
ating system. There are no servers 
required on this network. Instead, 
shared printers and hard disk de¬ 
vices are connected directly to des¬ 
ignated PCs. PCnet will support 
any plug-compatible peripherals 
that are supported by PC DOS. 



poking up die 

cable is almost 


as easy as 


plugging in the power. 


PCnet Hardware The PCNet 
hardware consists of a single net¬ 
work adapter card that plugs into 
one of the available expansion slots 
on each IBM PC in the network. On 
the back of this board is a BNC-type 
connector, which plugs directly 
into the network cable via an inex¬ 
pensive T-connector, as shown in 
figure 1. The network cable is a 
standard 75-ohm CATV type co¬ 
axial cable. It runs end-to-end 
throughout the area where the 
networked PCs are installed. De¬ 
pending on cable rating, wire runs 
of up to 7,000 feet are possible, al¬ 
lowing an entire work area to be 
pre-wired and PCs to be added to 
the network or easily moved. 
Hooking up the cable is almost as 
easy as plugging in the power. The 
PCNet adapter card contains pro¬ 
prietary CSMA/CD logic to control 
access to the network by attached 
PCs. A nominal serial data rate of 1 
megabit/sec provides high speed 
operation and optimizes direct 
memory access operations with the 
PCs in the network. 

PCnet Software Each PCnet 
adapter card comes with software 
that integrates the network into PC 


LOCAL AREA NETWORK HARD¬ 
WARE (TYPICAL) 

PC NET 


MAIN BUS CABLE 


RG59/U 

RG11/U 


NETWORK ADAPTER CARD 


T-CONNECTOR (BNC) 





Figure 1: The BNC connector plugs directly into the network cable. 


DOS. This DOS interface is de¬ 
signed so that standard single-user 
PC applications can use the net¬ 
work without change. More ad¬ 
vanced multi-user systems can be 
developed from single-user applica¬ 
tions software with varying degrees 
of program modification. The four 
main features of the DOS interface 
are disk sharing, file locking, re¬ 
mote execution, and datagram 
interfacing. 



isk sharing 


allows PCs to 

shaie hard disks 


or floppy drives 


installed in other PCs. 


Disk Sharing Disk sharing allows 
PCs to share hard disks or floppy 
drives installed in other PCs. The 
shared disks appear to be locally at¬ 
tached. For example, if a PC has one 
diskette drive and shares a hard 
disk via the network, the user can 
access the local floppy as Drive A:, 
and the shared disk as Drive B:, C:, 
or D: as shown in figure 2. Drives 
B:, C:, and D: then become volumes 
on the shared hard disk for this par¬ 


ticular example. Any future refer¬ 
ence to B:filespec, C:filespec or 
D:filespec while loading or saving 
programs or accessing data files 
will activate the hard disk as if it 
had been attached to the requesting 
PC. The assignment of drive desig¬ 
nations (A: or B:, for example) to lo¬ 
cal and shared drives is completely 
flexible so that a user's Drive "A:" 
does not have to correspond to their 
local floppy drive. Figure 2 shows a 
typical PCnet installation and logi¬ 
cal drive relationships. The disk 
sharing interface has the inherent 
advantage of being able to work 
with any hard disk that is compati¬ 
ble with the IBM PC, whether inter¬ 
nally or externally mounted. 

File locking In order to implement 
a multi-user, multiple-PC applica¬ 
tion sharing common data files, 
there must be a mechanism to en¬ 
sure that these files are only ac¬ 
cessed by one user at a time. The 
denial of access to a file that has 
been opened is known as file lock¬ 
ing. Access denial can be specified 
at the file or the record level. The 
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Apparatlnc. 


THE COMBO II CARD: 

For $189 you'll get a Clock Calendar, 
Async Communications, Parallel Printer and 
a Game Adapter. 


THE 512K RAM CARD: 

It too, is only $189 with 64K of RAM 
installed. And when you need more RAM, 
64K increments are available for $64 each, 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 


You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800/525-7674. Or write: 
Apparat, Inc. 4401 South Thmarac Parkway, 
Denver, Colorado 80237, 303/741-1778. 

IBM PC is a registered trademark of International Business Machine Corp. 


You've got a problem. Go to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Mow, ask to see the CRAMBO™. 
Mo problem. There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 
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term unlock refers to the removal 
of the access denial when the file is 
closed. Because PC DOS does not 
support file locking (remember that 
it is a single-user system), the DOS 
interface includes function calls to 
lock and unlock files by name or by 
name and record number. These as¬ 
sembly language function calls can 
be used from within an application 
program to provide the required file 
access protection. If two or more 
PCs try to modify a common file at 
the same time, one will simply wait 
until the other is finished with its 
access before the proceeding. This 
is essentially the same principle 
used in installations running multi¬ 
user operating systems. Another 
means of file locking is by the use of 
three supplied utility programs that 
can be executed from a batch file. 
This provides a degree of protection 
at the operating system level with¬ 
out requiring modification of appli¬ 
cations programs. 



he disk sharing 


interface has 


the inherent 


advantage of being 


able to work with any 


hard disk that is 


compatible with die 

IBM PC, whether 


internally or 


externally mounted. 


Remote Execution In order to cre¬ 
ate a truly distributed processing 
system with PCnet and PC DOS, 
there must be a way to share expen¬ 
sive resources such as printers, mo¬ 
dems, and plotters and to perform 
what amounts to multi-tasking op¬ 
erations. The DOS interface does 
this with a feature called remote ex¬ 
ecution. Remote execution allows a 
user on one workstation to run a 
command on another PC as if the 
command had been entered on that 
PCs keyboard. After the command 
executes, the remote user is in¬ 
formed by a short "beep" on his or 
her PC. In modem network sys¬ 
tems, this feature is roughly analo¬ 




PCnet INSTALLATION 
COMPONENTS 


PC#3 


PC#1 


PC#4 


sPC = 
uPC = 


PC#5 

SHARED PC 
user PC 


Figure 2: A typical PCnet installation and logical drive relationships. 


gous to a host communications pro¬ 
gram in which the host computer 
can be controlled by remote com¬ 
mands coming into its modem. The 
analogy is not complete because 
the PCnet remote execution feature 
does not provide the requesting 
user video output of the process 
while it is executing. In PCnet an 
IBM PC with specialized peripher¬ 
als can act as an "execution server" 
for other PCs and can print files, as¬ 
semble programs, or plot graphs 
while the requesting user is per¬ 
forming other work. Remote execu¬ 
tion is interleaved with the host 
DOS in such a way that the 
keyboard takes priority over the re¬ 
mote command. Software compati¬ 
bility is guaranteed, and any hard¬ 
ware that is plug-compatible with 
the PC can be remotely accessed. 

Datagram Interfacing This fea¬ 
ture is designed for OEMs and cus¬ 
tom application programmers who 
desire to bypass or supplement the 
normal network interface with PC 


DOS. The datagram communica¬ 
tions protocol is a low-level imple¬ 
mentation—the user must provide 
desired higher level services such as 
end-to-end reliability, preservation 
of message sequence and session 
management. This feature is also 
known as a stream protocol in that 
it is literally the transmission and 
reception of byte streams from PC 
to PC. Full access to the CSMA/CD 
protocol is provided for detecting 
collisions and retransmitting data¬ 
grams as required. Datagrams can 
be individually addressed or broad¬ 
cast to designated multiple PCs. 
The protocol provides multiplexing 
service, allowing up to three 
streams to be simultaneously en¬ 
abled for receipt at any worksta¬ 
tion. Datagram operation is illus¬ 
trated in figure 3. 

PCnet System Specifications 
and Operation 

Hardware specifications The 

hardware adapter card communi¬ 
cates with the PC's system board 
through the use of two interrupt 
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do the talking. 


Babytalk is an intelligent communications management 
interface packed with features. In fact, it’s a 64K Z-80 
based microcomputer that plugs into your IBM PC to 
manage a full range of communications: 

AS A TERMINAL EMULATOR, 


Babytalk emulates 3270/bisync and 3270/SNA, 2770, 
2780,3770,3780 BATCH/BISYNC, and HASP/BISYNC 
and a wide range of ASYNC terminals including VT-52, 
VT-100, IBM 3101, and IBM 5251. It’s KEYFIX utility 


automates your keyboard by defining function keys with 
any multi-keystroke sequence up to 80 characters. 

AS A SUPERSMART MODEM, 





Only'895. 


Babytalk’s onboard 300/600/1200 Baud auto-dial, 
auto-answer, direct-connect MODEM supports Bell 103, 
202 and CCITT V.21 and V.23 protocol. 


AS A SPOOLER, 

Babytalk’s serial or parallel port may be used for 
background print spooling, so that your IBM PC can run 
applications while Babytalk manages print output to 
either a serial or parallel printer. Babytalk also has a 
Realtime Clock/Calendar with battery backup for 
programmable message dispatching, and so that you 
don’t have to set time/date each time your system boots. 

Babytalk is from the same people who gave you Baby 
Blue. It’s available for the IBM PC, the Texas Instruments 
Professional Computer, and other MS-DOS compatibles. 
For more details see your computer dealer or contact 
Microlog at (914) 368-0353, Microlog, Inc., 222 Route 59, 
Suffern, NY 10901. 



Microlag 

A TU INTERNATIONAL COMPANY 
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Great new ADD-vance! 

Multifunction Hardware and Software 


Improve the Productivity 
of your IBM PC with 


Parallel Printer Adapter 


Asynchronous 
Communication Adapter 


Real Time Clock/Calendar 


64Kto512KMemory 




with Ramdisk, Ramspool and Tascmaster Software 


Make the most of your IBM PC with this multifunction board which provides an asynchronous communication 
adapter, real time clock/calendar, parallel printer adapter, and up to 512 k memory with parity. 


ADDRAM ELITE INCLUDES SOFTWARE permitting the real 
time clock/calendar to automatically set date and time of day 

in the IBM PC. 

INCLUDES RAMDISK SOFTWARE which offers up to 50 
times faster speed in operation. Permits utilization of 1 or 2 
RAMDISKS, each with up to 320K capacity. Enables user 
to swap drive G and D: for A: and B:. Maintains an 
electronic disc in memory even when you do a re-boot. 

INCLUDES RAMSPOOL SOFTWARE which allows the use of 
the computer while printing information via printer 
buffer. This applies to either parallel or serial printers. 
And...more than one spooler can work concurrently. 
INCLUDES TASCMASTER SOFTWARE which allows up 
to 9 tasks to be run concurrently in background mode. 

Offers the option of running each task on its own 
Ramdisk or on a disc drive available to the user. Allows 
the user to move freely from task to task without the 
necessity of terminating any one of them. 


OFFERS OPTIONAL MULTI-TASCMASTER SOFTWARE which 
allows the addition of multi-user capability to the IBM PC by 
connecting additional terminals to the serial ports. 

OFFERS 64K to 512K MEMORY which supports full IBM PC 
parity operation and adds great versatility while saving 
system expansion slots. Board is socketed for easy memory 
expansion up to 512K by purchase of additional memory chips. 
OFFERS ON THE SAME BOARD parallel printer adapter, asyn¬ 
chronous communication adapter and real time clock/calendar. 
INSTALLED SIMPLY AND QUICKLY by plugging directly 
into any one of the expansion slots provided on the IBM 
Personal Computer, to which it is hardware and 
software compatible. 


TASCMASTER Software 

Lets you do several things simultaneously! 


IBM PC is a trademark of International Business Machines, Inc. 



Available through local personal computer dealers 

Profit Systems, Inc- P.O. Box 1039 Berkley, Ml 48072 • (313)559-0444 

Dealer Inquires Welcome 
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lines, a single DMA channel, and 1/ 
O ports. The adapter card uses 
lines, channels, and ports not used 
by any other peripherals in order to 
avoid contention with devices such 
as video refresh, floppy drives, and 
hard disks. These devices use three 
of the four available DMA channels 
on the PC system board. One result 
of this allocation is that PCnet 
DMA access can only be made to 
the lowest 64K or RAM, although 
the impact of this restriction is not 
significant from a practical stand¬ 
point. Maximum cable length is de¬ 
termined by signal loss,* for RG- 
59B/U coax the maximum length is 
3,000 feet. The heavier RG-11/U 
coax will support a cable length of 
up to 7,000 feet, but is more diffi¬ 
cult to install, Cable taps and ter¬ 
minators are standard BNC hard¬ 
ware, available at any electronics 
supply store. There are no restric¬ 
tions on where expansion PCs can 
be tapped into the main bus cable. 
Again referring to figure 1, the T- 
connector tap on the main bus ca¬ 
ble is designed to attach directly to 
the BNC connector on the adapter 
card at the PC back panel. 

Software Operation PCs in a 

network must be initialized as ei¬ 
ther shared PCs or user PCs (con¬ 
tracted to sPC and uPC respective¬ 
ly). Each sPC and disk drive volume 
is assigned a name not exceeding 14 
characters in length to simplify 
command and software references. 
There are some restrictions in the 
sharing features of the PC software. 
In general, user PCs can access 
shared PCs, but neither user PCs 
nor shared PCs can access users. 
This is a reasonable restriction, giv¬ 
en the design of this network, in 



o create a 


distributed 


yrocessing system with 

PCnet and PC DOS, there 

must be a way to share 

ex^ensiveresources^^^^ 


that user PCs should not be arbi¬ 
trarily interfered with. Also, an sPC 
may not directly access another 
sPC; however, this is a temporary 
restriction which the manufacturer 
plans to remove in later versions. If 
there are multiple sPCs, a uPC with 
access privileges to appropriate 
sPCs can copy files between any 
two of them, in effect acting as a go- 
between. 

Initializing the network soft¬ 
ware for PCnet consists of the fol¬ 
lowing steps: 

Set up sPC workstations 

• Create a bootable floppy dis¬ 
kette for the particular hard 
disk installed 

• Copy the files 
INSTALL.EXE and BIOTAB- 
.COM from the sPC distribu¬ 
tion diskette to the boot 
diskette 

• Run INSTALL and reboot the 
disk 

• Copy all files from the sPC 
diskette to the boot diskette 

• Reboot the disk and run the 


program SPCINST. This al¬ 
lows the user to name shared 
disk volumes and to set up 
uPC access permissions. 
SPCINST can be run at a later 
time to modify or add permis- 
sable uPC accesses 

Set up uPC workstations 

• Same general flow as for sPCs 
except that the uPC distribu¬ 
tion diskette is used and the 
program UPCINST is run 
after the second reboot. The 
user is asked to name the 


i 


n PCnet an IBM 


PC with 


specialized 


peripherals can print 

files, assemble 

programs, or plot 


graphs while the 


requesting usens 


performing other 


work. 


Figure 3: Datagram operation is handled at a very low level in the overall network scheme. 
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sPCs to which access is de¬ 
sired. The desired mapping of 
drive designators to network 
shared disk volumes is also 
entered 

Set up Remote Execution on 

each sPC 

• Run the program REINST on 
the sPCs boot floppy diskette. 
This program modifies COM¬ 
MAND.COM to call a PCnet 
function instead of a DOS 
function when a command 
line is received from other 
than the local keyboard. Lo¬ 
cal keyboard input has 
priority 

In order to use a shared printer, 
a uPC user enters the command, 

ASSIGN LPT1 TO sPC_name LPT1 

All subsequent commands to print 
a file on the local device LPT1: are 
then executed on the shared printer 
attached to an sPC (PC#1 in figure 
2). Likewise, a shared modem can 
be set up on a uPC workstation 
with the command, 

ASSIGN COM1 TO sPC_name 
COM1 

All subsequent remote communi¬ 
cations processing on that uPC will 
use the modem attached to the 
named sPC. 

The file locking mechanism, 
which the reader will recall was 
used to allow concurrent access to 
shared files, is accessible by appli¬ 
cations programs or at the operat¬ 
ing system level, and is based on a 
symbolically named lock, known 
as a semaphore. The semaphore is a 
16-byte identifier large enough to 
contain a full 1 l-byte filespec and a 
5-byte record number. A typical 
semaphore would look like the 
following: 

filenameext00055 

Because the locks apply to files 
on shared mass storage devices, 
they are maintained in RAM on all 
sPCs having those resources. The 
locks can be set, reset (cleared), or 
tested by the function calls dis¬ 
cussed earlier. Table 1 lists the al¬ 


lowed function calls with the activ¬ 
ity performed and the possible 
results of the call. Certain restric¬ 
tions are applicable to the use of 
this concurrent access technique: if 
any user program creates a new file 
or changes the length of an existing 
file, the entire volume containing 
that file must be closed to multiple 
access. The use of the full 16-byte 
semaphore to lock a record will 
work on indexed files if the 5-digit 
"record number" is considered to 
be the first five characters of a des¬ 
ignated key field. A planned en¬ 
hancement is the increase in sema¬ 
phore size to accommodate larger 
or multiple index keys. 

File access control at the PC 
DOS level is through the utility 
programs LLOCK.COM, LOCK- 
.COM, and UNLOCK.COM. These 
programs have the same effect as 
(and use) the internal function calls 
of the same name. They are de¬ 
signed to be used from batch files, 
as in the following example, using 
DBASE II and a common access 
data file—RECORDS.DBF: 

The remote execution mode of 
PCnet allows a uPC user to execute 


Table 1 

PCnet Function Calls 

Type 0 • LoopLock (drive containing 
lock, address of lock name) 

• Lock the given name at the 
given sPC—if locked already, 
wait and try again—keep try¬ 
ing until free 

• Return codes: "OK", "lock in 
use", "bad arguments", "bad 
lock", "no room", "sPC down" 

Type 1 • Lock (drive containing lock, 
address of lock name) 

• Attempt to lock the given 
name at the given sPC 

• Return codes: Same as Type 0 

Type 2 • Unlock (drive containing lock, 
address of lock name) 

• Attempt to unlock the given 
name at the given sPC 

• Return codes: Same as Type 0 


a DOS command on an sPC pro¬ 
vided that user is placed on the 
sPC's access list. The remote com¬ 
mand line looks like the following: 

re [sPC_name] (command string) 

The sPC name is optional, and if 
specified, sends the command 
string to the designated sPC for ex- 


J f any user 
program 

creates a new 
file or changes the 

length of an existing 

file, the entire volume 

containing that file 

must be closed to 

multiple access. 


ecution. Otherwise, the destination 
sPC is determined by the network 
software using the list of sPCs with 
their volume assignments. If one 
volume is designated a network de¬ 
fault volume during system star¬ 
tup, it would execute all commands 
for which no sPC name was indicat¬ 
ed. For example, consider the fol¬ 
lowing DOS COPY command 
typed onauPC: 

re copy b:filename 1 c:filename2 

In this case, assume that drives B: 
and C: are assigned to the shared 
hard disk. If the network default 
volume were initialized as C:, the 
command would execute on the 
sPC containing volume C: because 
no sPC name was included in the 
command. File locking against 
multiple access is preserved on re¬ 
motely executed commands so that 
a user cannot use the system to by¬ 
pass volume or file protection. 

There are distinct limitations 
to this scheme. Any remote com¬ 
mand issued must terminate with a 
return to DOS in order to work 
properly. For example, a command 
to run VisiCalc will not work with 


58 


PC Tech Journal 





















and Tallgrass Technologies. 

□ AUTOMATIC RAMdisk SUPPORT (up to 
512 K) stores files for much faster access. 

□ PRINT BUFFER (up to 64K) eliminates 
printing bottlenecks. 

□ 8087 SUPPORT speeds numeric and graphics 
applications. 

□ GRAPHICS SUPPORT with much faster 
Turtlegraphics software or Tektronix emulation 
for business and scientific applications. 

□ COMMUNICATIONS SUPPORT LIBRARY 
links computers across continents. 

□ NCI CUSTOMER SERVICE - we’re there 
when you need us to support the most reliable 
p-System ever developed for the IBM PC. 


The new NCI implementation of the 
p-System. For IBM personal computers 
and compatibles. 

NCI now makes the UCSD p-System run V /2 
to 5 times faster on the IBM Personal Computer, 
including the new XT model and compatibles 
like Corona, Columbia, Compaq, Colby, Dot, 
Hyperion and Victor 9000. This speed is possible 
only with our new interpreter. 

NCI includes more features for your PC. 

NCI offers a wide range of software and 
hardware support that lets you tailor the 
p-System to your needs, including: 

□ HARD DISK SUPPORT compatible with most 
hard disk suppliers, including IBM Personal 
Computer XT, Corona, Davong, Corvus-Systems 


For all the advantages of the NCI version 
of the UCSD p-System call or write: 

Network Consulting Inc. 

Discovery Park, Suite 110 - 3700 Gilmore Way 
Burnaby, B.C., Canada V5G 4M1. (604) 430-3466 

NAME___—- 


COMPANY. 


ADDRESS. 


STATE. 


I Portability. Reliability. Speed, mmm W* mmm 

___ 

UCSD p-System is a trademark of the Regents of the University of California. 


IBM and IBM XT are trademarks of International Business Machines Corporation. 





























the remote execution feature be¬ 
cause there is no way to return to 
DOS without user intervention 
from within VisiCalc. In addition, 
any program that requires interac¬ 
tion with the user will not work 
with remote execution. However, 
batch processing jobs will run prop¬ 
erly if the .BAT file is carefully con¬ 
structed to return to the DOS com¬ 
mand level upon completion. Any 
program that takes a file, processes 
it, rewrites the results to an output 
device, and returns to the DOS 
command level, should also work. 
This would typically include such 
applications as sorts, compiles, and 
assemblies. 

PCnet Application Examples 

Shared IBM PC Word Processing 
System This example describes a 
four-user word processing system 
that shares a hard disk and both let¬ 
ter and draft quality printers. In this 
example it is assumed that a hard 
disk that allows partition of its 
available space into multiple vol¬ 
umes is used. The system uses five 
PCs: one acts as a shared printer/ 
mass storage workstation while the 
other four are used by operators to 
input and modify stored text. The 
shared PC contains a diskette drive, 
a fixed media hard disk unit (12 me¬ 
gabyte capacity) and a tape car¬ 
tridge unit (5 megabyte) for backup 
purposes. The hard drive is format¬ 
ted into 1 public volume with 2 me¬ 
gabytes of capacity and 4 user- 
owned private volumes with 2.5 
megabytes each (approximately 
1,600 pages of text per user). It also 
contains printer ports to which the 
two printers are attached. The vol- 
ume-to-disk assignments (or map¬ 
ping as the process is sometimes 
called) on the shared PC (sPC) is 
shown in table 2. 

Each word processing operator's 
uPC is configured with only one 


Table 2 


Shared PC Disk Volume 

Assignments - Word Processing 

Example 


Volume 

Drive 

Contents 

A: 

Fixed 2 

Common programs 


Mbyte 

including the word 
processor, mail 
merge, spelling 
checker, etc. 

Read only by all 
uPCs 

B: 

Fixed 2.5 

Read/write file stor¬ 


Mbyte 

age for user #1 

C: 

Fixed 2.5 

Read/write file stor¬ 


Mbyte 

age for user #2 

D: 

Fixed 2.5 

Read/write file stor¬ 


Mbyte 

age for user #3 

E: 

Fixed 2.5 

Read/write file stor¬ 


Mbyte 

age for user #4 

F: 

Cartridge 

Used exclusively for 


5 Mbyte 

backup. Can backup 
two users at a time 

G: 

Floppy 

Used to boot and 



copy programs to 
shared volume A: 



Table 3 

User PC Disk Volume 
Assignments - Word 
Processing Example 


Local 

Mapped 


Volume 

Drive 

Contents 

A: 

Network 

Volume contain¬ 


shared drive 

ing read-only 


A: 

programs 

B: 

Network 

Volume assigned 


shared drive 

as read/write 


X: (X-B:, C:, 

storage for this 


D:, E:) 

user 

C: 

Local floppy 

Volume for 


drive 

local storage 


floppy diskette drive (used primar¬ 
ily to boot the system). These uPCs 
have a volume-to-disk drive map¬ 
ping as shown in table 3. 

Because volume A: on the 
shared hard disk drive contains the 
common applications programs, all 
users will need access to that vol¬ 
ume. Volume A: is also designated 
the network default volume. Typi¬ 
cal applications programs located 
on Volume A: are the word process¬ 
ing package (WordStar for this ex¬ 
ample), mail-merge, spelling check¬ 


er (Word Plus for this example), 
grammar checker, indexing pro¬ 
gram, and footnoter. Volume A: 
might also contain universal boiler 
plate files for insertion into docu¬ 
ments, although each user will 
likely have his or her own such files 
as well. Each word processing oper¬ 
ator will have a dedicated volume 
for the storage of required docu¬ 
ment files. For purposes of clarify¬ 
ing this application, the following 
sequence of events is presented for 
the user on PC#3 as a document 
preparation task is carried out: 
PC#3 operator directs printer out¬ 
put to the shared draft quality print¬ 
er on PC#5 and requests the word 
processing program from the hard 
disk: 

A)assign lptl to PC#5 1 pt 
A) ws.com 

In response to the WordStar prompt 
for an edit file, the operator then re¬ 
quests a document file from his pri¬ 
vate volume: 

dxhapter6.doc 

When editing is complete, the re¬ 
vised document is saved back to 
volume D:. The operator then de¬ 
sires to run the document through a 
spelling check sequence while edit¬ 
ing on a second document is begun: 

A)re spell dxhapter6.doc 
This places a file on drive D: called 
errwords.txt and signals the user on 
PC #3 when complete. After re¬ 
viewing errwords.txt and inserting 
corrections for misspelled words, 
that user now has the option to is¬ 
sue another remote command to 
mark his or her file with words to 
be corrected: 

A)re markfix dxhapter6.doc 

Finally, when the operator is ready 
to print the draft manuscript, a 
WordStar print file command is is¬ 
sued and the desired file will print 
automatically on the draft quality 
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THIS IS ALL 
IT TAKES 
TO RUN 
OUR HARD DISK. 




Compatibility. A lot of 
manufacturers talk about it. 
Mostly compatibility is defined 
as something that almost works 
like the original. Our hard disk 
sub-system for the IBM PC runs 
on 2.0 without modifications, 
patches or use of device 
drivers. Just boot 2.0 and run. 

And we haven't cut back on 
reliability either. The Apparat 
hard disk uses the Xebec 
controller and connects via a 
host interface module to one of 
the slots in your PC. The HIM 
also contains an RS-232 serial 


async port for use with a 
mouse, modem, etc. Even with 
compatibility and reliability 
built in, we've managed to 
provide some very competitive 
pricing. The 10 and 30 
megabyte drives are priced at 
$1,995 and $3,595 respectively. 

When you use a multifunction 
RAM Card, such as the Apparat 
Combo II (with up to 512K of 
RAM, RS232, parallel printer, 
clock calendar, and game 
adapter) along with the HIM, 
floppy disk controller and CRT 
monitor adapter cards in your 


PC, you still have one slot 
available for future expansion. 

If you're considering a fixed 
disk for your IBM PC, look at all 
the systems available. Look for 
compatibility. Look for 
reliability. Look for value. We 
think you'll pick ours. 

For more information or to 
order yours call 800/525-7674 
or write Apparat, Inc., 4401S. 
Tamarac Parkway, Denver, CO 
80237, 303/741-1778. 

IBM PC Is a registered trademark of International 
Business Machine Corp. 

Prices and specifications subject to change without 
notice. 



Apparat, Inc. 
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printer attached to PC#5. During 
this time the operator is free to con¬ 
tinue further editing work. 

Mainframe Program Development 

Many large mainframe-oriented, 
time sharing systems are not opti¬ 
mized for maximum productivity 
in the creation and development of 
software. Many systems lack good, 
interactive full-screen editors and 
often provide poor response when 
heavily loaded. An alternative is to 
use IBM PCs to write programs and 
review results. However, main¬ 
frame communications lines are 
expensive and are poorly utilized if 
one line is provided for each PC. 

A solution could be structured 
using PCnet to make the process 
more productive for a programming 
staff. This solution would consist 
of connecting a shared PC (sPC) 
with a hard disk and a modem to 
the mainframe and linking user 
PCs to the sPC via the network. 
The communications line to the 
mainframe could be a direct in- 
house access or via a modem tele¬ 
phone network. The sPC could also 
be equipped with one of the many 
terminal emulation software pack¬ 
ages that allow uploading and 
downloading files from certain 
mainframe systems. It would be 
wise to check a potential file-trans¬ 
fer program for its suitability to be 
run by the remote command, keep¬ 
ing in mind the restrictions stated 
earlier. Users can then do program 
editing on their own PC, and re¬ 
quest source code uploading and 
processing on the mainframe via a 
remote command to the shared PC. 
After the program is processed on 
the mainframe, the user requests 
downloading to the hard disk where 
it is accessible via the network for 
further development. In most cases 
this technique is limited to source 
code editing on the PCs; program 
compilation or assembly would in 
all likelihood be done on the main¬ 


frame itself. 

The volume assignments for 
this example are virtually identical 
to those in the word processing sit¬ 
uation. Volume A: is the network 
default volume and contains the re¬ 
quired text editors, syntax pre-pro¬ 
cessors, file transfer programs and 
other software development aids. 
Each programmer has a private vol¬ 
ume for source code and related de¬ 
velopment files. The above vol¬ 
umes should all be located on the 
shared hard disk drive. 

Economics 

The final topic of discussion in this 
review of PCnet will be the cost fac¬ 
tors involved in the installation of 
the network. A starter system is 
available, which consists of two 
network adapter cards, two BNC- 
type "T" connectors, one finished 
20-foot coaxial cable with two 
75ohm terminators, one distribu¬ 
tion diskette each to initialize and 
manage shared PCs and user PCs, 
and one user's manual. This is the 
complete kit required to network 
two IBM PCs and would be consid¬ 
ered entry level cost for PCnet. 
Prices for individual network com¬ 


ponents are shown in table 4 and 
will be used to cost the network il¬ 
lustrated in figure 4. 


Table 4 PCnet Component Pricing 

PCnet Adapter Card 
(w/BNC connector and 
user PC software). 

....$695 

PCnet Finished 20 foot 
Coaxial Cable. 

....$20 

PCnet Finished 50 foot 
Coaxial Cable. 

....$29 

PCnet Custom RG59/U 
Coaxial Cable. 

....$44 + .30/ft 

PCnet Custom RG11/U 
Coaxial Cable. 

....$44 + .60/ft 

Tri-Hex Tool. 

....$200 


The installation in fieure 4 requires the fol¬ 
lowing hardware ana software. 


* 1 Starter Kit.$1490 

* 6 PCnet Adapter Cards + 

BNC Hardware.$4170 

* 760 feet of Customer RG59/ 

U Coaxial Cable 
(measured length of bus 
cable plus 50% for corners, 
routing, taps, etc) $ 272 

Total $5932 

Communications cost is then $742 
per user. Additional costs for this 
installation would be any peripher¬ 
als attributable to networking re¬ 
quirements, typically a hard disk 


Figure 4: The cost of this network can be seen in table 4. Cost of hardware and software is 
$5,932. 


PCnet 
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unit. Because PCnet uses any IBM 
PC plug-compatible peripherals, 
these costs will vary widely. The re¬ 
lease of electronic mail and print 
spooling software will increase net¬ 
work costs by $750 and $600 re¬ 
spectively. Assuming the base case 
of a 760 foot pre-wired installation 
with starter kit at $1762, cumula¬ 
tive costs for adding additional ca¬ 
pability are as follows: 


# workstations: 

3 

4 

Cumulative $: 

$2457 

3152 

Cost per User: 

$819 

788 

5 6 

7 


$3847 4542 

5237 


$769 757 

748 



Summary 

In this review of PCnet by Orchid 
Technology I have described how 
one low-cost area networking sys¬ 
tem works with the IBM PC. I have 
only scratched the surface of poten¬ 
tial applications, both within the 
immediate network sphere and 
with connections to the"outside" 
world through a shared modem. Re¬ 
source and file sharing will become 
increasingly important in a com¬ 
plex world where communications 
effectiveness will equate to busi¬ 
ness success. One factor missing 
from this review has been the dis¬ 
cussion of applications software op¬ 
timized for network operations. 
This was not an oversight but a re¬ 
flection of an incomplete equation. 
As networking matures, the em¬ 
phasis will shift from the technol¬ 
ogy of communications to truly in¬ 
tegrated business software that 
exploits the technology. Such inte¬ 
gration will include accounting, 
word processing, electronic mail, 
remote file transfer, and graphics. ■ 



Complete C Tight Code No Royalties Library Source 

• C - The Language for Professional Programmers: C combines 
full control of the machine with the best productivity features. 
C is used by: 

IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 

• A Complete Implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C. 

• Extensions include long identifiers and additional data types. 

• Tight code is produced by C86. Only needed code is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 

• No Royalties are payable to us on C programs you sell. 

• Library Source provided includes UNIX I/O support, interface 
with and control of the Operating System and of hardware, all 
functions described in K & R, a Mathematics Library, and a 
Trigonometry Library. 

• Overlay Support allows development of large programs. 

• Assembler may be used to write a function. Macro support can 
increase productivity. Programs are ROMable. 

• Our Update Policy helps you to keep the Best Personal Com¬ 
puter C Compiler for the 8086 as the technology improves. 


See your Dealer for: 

□ Free Information: “C86 Product Description”.NC 

□ “The C Programming Language” by K & R.$ 25.00 

□ “The C86 User Manual”. 35.00 

□ C86 Compiler Diskette and Manual. 395.00 


We support all common formats under PC-DOS, CPM-86, MSDOS 
and MPM-86. 

VISA and Master Card accepted. They Say It All... We Do It ALL 



Computer Innovations 

10 Mechanic Street 
Suite J-110 
Redbank, NJ 07701 
201-530-0995 



C86 is a trademark of Computer Innovations, Inc. CPM-86 
and MPM-86 are trademarks of Digital Research. 

MSDOS is a trademark of Microsoft. PCDOS is a 

trademark of International Business Machines. Prices subject to change without notice. 
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Targa for the IBM-PC is supplied with both MS-DOS and CPM-86 compatibility. Other computers supported under CP/M. 

IBM-PC is a registered trademark of International Business Machines Corporation, MS-DOS is a registered trademark of Microsoft, and CPM-86 is a registered 
trademark of Digital Research, Inc. 








Targa ' 1 : The ultimate mass storage machine for 
your IBM®-PC.and other microcomputers. 

With up to 30 megabytes of hard disk capacity, 
you can handle data bases that would fill 
Phonebooks. And access, process, and update that 
data in seconds. 

Which, after all is what serious personal 
computing is all about. 

The Purr of Performance. 

Targa is one beautiful piece of engineering. 

Fast. Data glides in and out at 5 million bits per 
second. 

Quiet. Even with disks spinning at 3600 rpm 
inside. 

And solid. Targa is built to deliver 
uncompromising performance. 

Automatic Is Standard. 

Just plug the Targa into your PC, and you’re ready 
to go. 

Targa comes with plain English instructions and 
plenty of software. Easy to use, clearly documented 
programs help you transfer data in and out, use 
powerful system utilities, and diagnose problems. 

The Luxury Model at 

Economy Prices. 

You may order your Targa directly from the 


CMC factory, one of the world’s oldest micro¬ 
computing hard disk manufacturers, or, contact us for 
the name of your local dealer. 

Powerful standalone Targa mass storage systems 
start at $1550. Considerably less than many lesser 
systems. 

Targa 50 5 megabyte models from $1550 

Targa 150 10 megabyte models from $1890 

Targa 150 15 megabyte models from $2190 

Prices include shipping and handling. Call for 
prices on expanded capacity models. 

Take A Test Drive. 

No risk. 

We’ll ship your Targa factory direct. Then give 
you 30 days to make sure you’re satisfied. If not, 
we’ll refund you full purchase price. Plus your 
return postage costs. 

To reach our professional sales staff, 
call toll free, 800-CMC-INTL. (In Washington, 
dial 206-885-1600.) 

You can charge the Targa to any major credit 
card. Or you can send a check, money order, or 
wire transfer. Your Targa will arrive within days. 

And your personal computer will get a much 
needed boost in mass storage horsepower. 




CMC INTERNATIONAL -.BELLEVUE, WASHINGTON 98005 











HARDWARE REVIEW 


Color 

Plus 

OUR RESIDENT 
EXPERT LOOKS AT A 
POPULAR ADD-IN 
CARD FOR THE PC 


Thomas V. Hoffmann 


Better Read than Fred 
My first exposure to puns was in 
the first grade when our teacher, 
Mrs. Redling, asked us "What's 
black and white and red all over?" 

"I don't know," I replied inno¬ 
cently, "what?" 

"The New York Times," she 
answered. 

I thought about that a bit. Not 
much room for argument, for in 
those days, long before U.S.A. To¬ 
day made the scene, newspapers 
were universally black and white, 
and the Times was widely read, if 
not by six-year-old kids from 
Brooklyn then surely by plenty of 
other people. So it was logical, if not 
as existentially funny as the other 
joke I learned from my grandfather 
Fred about a chicken crossing the 
road. Still, I felt cheated. 

"But you said red," I protested. 

"No I didn't, I said 'read.' " She 
wrote it on the blackboard. "It 

Thomas Hoffmann is director of advanced 
systems development for General Instru¬ 
ment Corporation. 
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The image created by the program BOXES, which follows this article. 
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sounds the same, but it isn't spelled 
the same. Words like these are 
called homonyms. . . and so an¬ 
other grammar lesson began, leav¬ 
ing my first pun unfit to print. Until 
now. 

A simple substitution renders 
the couplet media-independent, 



he Colorplus 


board is shipped 


with a software 
package called die 

draftsman^, _ 

intended primarily 

for producing Une, 

bar, and pie graphs 

with associated _ 

lettering although 

it is possible to draw 

arbitrary pictures if 

you have the patience. 


compatible with visual presenta¬ 
tion without danger of premature 
revelation: 

Q: "What's black and white and 
red all over?" 

A: "Pravda." 

There we have it. The original 
newspaper theme is preserved, you 
can spell it red or read, it works ei¬ 
ther way. Only the most rabid ultra 
right winger could argue that the 
two versions are equivalent. The 
enhanced version requires some¬ 
what more political awareness than 
the average first grader is likely to 
possess, but that's the price of 
compatiblility. 

The Price of Compatibility 
A totally different kind of compati¬ 
bility can be had for $475: the Co- 
lorplus graphics adapter from Plan- 
tronics/Frederick Electronics (no 
relation to my grandfather). The 
Colorplus board—actually it is two 
boards fastened together occupying 
one slot in the PC motherboard— 
provides the same functions as the 
IBM color graphics adapter plus a 
parallel printer interface, all of 
which are completely compatible 


Table 1. 

Colorplus Medium Resolution Extended Graphics 

Corresponding bytes from each plane each contribute two bits per 
pixel. As in the standard IBM medium resolution mode, the high 
order bits determine the left-most displayed pixel. 

Bit 7 6 5 4 3 2 1 0 

Plane 0 Cl CO Cl CO Cl CO Cl CO 

Plane 1 C3 C2 C3 C2 C3 C2 C3 C2 

Pixel 0 12 3 

Each bit controls one color input as follows: 

C3 Blue 
C2 Intensity 
Cl Red 
CO Green 

The following chart shows the correspondence between the standard 
IRGB colors (as used in selecting text and background colors) and the 
individual medium resolution color values for each plane. 

I-R-G-B Medium Res Color 


Color 

Plane 0 

Plane 1 

Color Name 

0 

0 

0 

Black 

1 

0 

2 

Blue 

2 

1 

0 

Green 

3 

1 

2 

Cyan 

4 

2 

0 

Red 

5 

2 

2 

Magenta 

6 

3 

0 

Brown 

7 

3 

2 

White (Light Gray) 

8 

0 

1 

Dark Gray 

9 

0 

3 

Light Blue 

10 

1 

1 

Light Green 

11 

1 

3 

Light Cyan 

12 

2 

1 

Light Red 

13 

2 

3 

Light Magenta 

14 

3 

1 

Yellow 

15 

3 

3 

Intense White 


with existing IBM software. In addi¬ 
tion, there are two extended color 
graphics modes, which allow all 16 
colors to be displayed simulta¬ 
neously in medium (320 by 200) 
resolution and four colors in high 
(640 by 200) resolution. 

The Colorplus board is shipped 
with installation instructions and a 
software package called The Drafts¬ 
man™, intended primarily for pro¬ 
ducing line, bar, and pie graphs 
with associated lettering, although 
it it possible to draw arbitrary pic¬ 
tures if you have the patience. The 
suggested retail price for The 
Draftsman by itself is $295. The 
board carries a one-year warranty. 


The manufacturer assumes 
that the average purchaser is not in¬ 
terested in how the board works, 
and will simply use the software 
provided or purchased separately. A 
software specification that de¬ 
scribes the operation of the ex¬ 
tended modes is available on re¬ 
quest without charge. Detailed 
information on the standard operat¬ 
ing modes is available in the IBM 
Technical Reference Manual and in 
"IBM Color Graphics: an In-Depth 
Review," which appeared in the 
July/August PC Tech Journal. 
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THE NEW STANDARD. 



THE MICROS 


§p®p 


Microsoft, the 
people who set the 
standard for software, 
have done it again with the 
Microsoft® Mouse. 

Our expertise in both hardware and 
software has gone into the develop¬ 
ment of the Microsoft Mouse. Now 
you can plug in the most exciting 
computer product of the year and 
put it to work. 

The Mouse lets you move the 
cursor freely and naturally, then 
execute commands at 
the push of a button. 

The Microsoft Mouse is a 
complete system. It comes 
with an on-screen tutorial, a 
practice application, and the 
Multi-Tool™ Notepad, a mouse-based 
text editor, so you can begin 
using the Mouse right away. And 
for application developers, the 
Mouse includes a programmable 


interface 
driver to give 
your application 
program complete 
control over the Mouse’s 
operation. 

That’s the kind of support you’d expect 
from Microsoft. After all, we were the 
world’s first microcomputer software 
company. Today, more than a million 
microcomputers are running Micro¬ 
soft languages, operating systems, 
application programs, and hardware- 
software combinations. 

You can get the Micro¬ 
soft Mouse in dedi¬ 
cated versions for the 
IBM®-PC, PC XT, and 
in a version for MS™- 
DOS machines with 
serial interfaces, 
including the IBM- 
PC.The Mouse 
supports all 
versions of 
MS-DOS, 
including ver¬ 
sion 2.0. Ask your 
Microsoft dealer 
for a demonstration 
of the Microsoft Mouse 
—a whole new standard. 

BETTER TOOLS FOR MICROCOMPUTERS 

„ MICROSOFT 


Microsoft is a registered trademark, 
and MS and the Microsoft logo are 
/ j trademarks of Microsoft Corporation. 


























The designers of the Colorplus 
board did an excellent job of main¬ 
taining compatibility with the IBM 
graphics adapter. In fact, the card 
seems to be an exact duplicate of 
the IBM logic. Because no schemat¬ 
ics are provided, it's impossible to 
tell for sure if there are any minor 
incompatibilities, but I don't know 


of any. The Motorola 6845 CRT 
controller chip is the heart of the 
design, the display memory buffer 
occupies 32K bytes starting at seg¬ 
ment &HB800, and all of the con¬ 
trol and status registers have the 
same configuration and I/O ad¬ 
dresses as in the IBM card. Conse¬ 
quently, all the standard alpha and 


Table 2. 

Colorplus High Resolution Extended Graphics 

Corresponding bytes from each plane each contribute one bits per 
pixel. As in all other graphics modes, the high order bits determine 
the left-most displayed pixel. 

Bit 7 6 

Plane 0 CO CO 

Plane 1 Cl Cl 

Pixel 0 1 

Each bit controls one color input as 

Cl Red 
CO Green 

Colors are formed as they are for standard medium resolution mode. 
When Cl and CO are both 'O', the background color is displayed from 
bits 0-3 of the color select register (&H3D9). These bits also set the 
border area color. The intensity and blue signals are determined 
globally by bits 4 and 5 of the color select register. 

Intensity CSR bit 4 

Blue CSR bit 5 (palette select) 


5 4 3 2 1 0 
CO CO CO CO CO CO 
Cl Cl Cl Cl Cl Cl 
2 3 4 5 6 7 
follows: 


graphics modes function exactly as 
they do in the IBM card. 

The rear panel of the card con¬ 
tains a 9-pin connector for an RGB 
monitor and a 25-pin connector for 
the printer interface. Connectors 



he designers o[ 

the Colorplus 

boaid did an 


excellent job of 


mamtmmng 


compatibility with 


the IBM graphics 


adapter. 


on the card are provided for a light 
pen and composite video output to 
an RF modulator for use with a 
standard television receiver. To 
those customers who request one, 
Plantronics will send—currently at 
no charge—a special cable that will 
interface a composite monitor. 

There are two jumpers on the 
card. One selects the address of the 
parallel printer port and &H3BC 
(LPT1:) or &H378 (LPT2:), but none 
of the literature tells where it is or 
how to set it. A phone call to Plan¬ 
tronics elicited the required infor¬ 
mation: the board is shipped as 
LPT2. If it is to be your only printer 
interface, it will be more conve¬ 
nient to switch the jumper to LPT1. 

The other jumper selects either 
a single- or double-dot character 
font. Figure 1 illustrates the differ¬ 
ence between the two fonts. The 
double dot font, used on the IBM 
adapter, is constructed so that ev¬ 
ery horizontal segment of the char¬ 
acter is at least two pixels wide. 
This ensures better color rendition 
on low resolution composite dis¬ 
plays. The single dot font looks 
sharper on high resolution RGB dis¬ 
plays, but exceeds the video band¬ 
width of low resolution color dis¬ 
plays, resulting in messy characters 
with fringes of false artifact colors. 
The board is shipped with the sin¬ 
gle dot font selected, on the as¬ 
sumption that people serious 
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When you visit your dealer and 
compare the Princeton IBM-compat¬ 
ible HX-12 side-by-side with the IBM 
color monitor, your eyes will see the 
difference. 

The HX-12 gives you higher resolu¬ 
tion arid finer dot pitch (.31 mm) than 
the IBM 5153's medium resolution 
(.43mm) for a cleaner, sharper image. 


hrnv 


Ask your local dealer for, 


our non-glare screen—a feature your ij 

eyes will really appreciate in along fe- si 
work session. 

The Princeton HX-12 comes with a 
cable that plugs directly into the IBM 
PC, ready to burst forth into 16 ]| If you're ready to mov 

superb colors. All at a suggested retail ; 
price ($695) that's a pleasure for sore 
eyes and overworked budgets. 







color, graduate to the Prin 
HX-12. it’s right at the head 



Compare our full range of colors Apple lie users: call us to learn 

and our crisp whites without red how you, too, can now enjoy the vis- 

bleed. You'll also see a difference in ible superiority of the Princeton 

: ' HX-12. 



Princeton 

Graphic 

Systems 









































































































































MEASURE, 
MONITOR & 
CONTROL 



Use your computer to interact 
with the world around you! 


NOW AVAILABLE - Affordable ($369) 
Data Aquisition plus both direct wire and 
AC line carrier remote device control for 
your IBM Personal Computer™. 

The ADC-1 communicates with your 
computer or modem via the RS-232C 
interface and can be remotely positioned to 
minimize sensor lead lengths. 

High resolution analog to digital conver¬ 
sion makes the ADC-1 ideal for laboratory 
and scientific data collection, as well as for 
industrial process control. An optional instru¬ 
mentation amplifier permits measurements 
to microvolt levels. 

For home and office applications, the 
ADC-1 can measure and control tempera¬ 
tures, lighting, and energy consumption. 
With the same unit you can monitor the 
status of door, window, fire, and smoke 
sensors for security protection. 

ADC-1 features include: 

• 16 Analog to Digital Inputs (12 bits, 
resolution O.lmV, range±.4V. 

• 4 Digital (on/off) Inputs 

• 6 Switched Outputs - Connects directly 
to solid state AC relays or other low 
voltage circuits. 

• Controls 32 Possible Devices via AC line 
carrier remote control modules. 

• Analog to Digital conversion to 100 Hz. 

• 6 selectable baud rates from 300 to 9600. 

• Protective enclosure with easy-to-use 
terminals for sensor attachment. 

• Sensors available from Remote 
Measurement Systems include: light, 
temperature, wind, moisture, electrical 
energy consumption, security system 
switches. 


Uses limited only by your imagination! 



REMOTE MEASUREMENT 
SYSTEMS, INC. 

P.O. Box 15544 • Seattle. Washington 98115 
Tel. 206-525-3369 

Send for complete specifications 
Telephone, Visa and Mastercard 
orders welcome. 
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enough about graphics to buy the 
Colorplus board will also have in¬ 
vested in a high resolution monitor. 
It may not be a valid assumption, 
but it's pretty good advice. 

Extended Color Modes 
The extended color modes, espe¬ 
cially the medium resolution 16- 
color mode, are what make the 


zontal resolution. I don't think the 
extra programming effort required 
is worth the trouble for most situa¬ 
tions. The exception would be 
where there is a requirement for 80- 
character lines of text combined 
with graphics on the same screen. 

The Planes, The Planes 

The key to the extended color 
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COLORPLUS 


Figure 1: Single- and double-dot character fonts. The double dot font used on the 
IBM adapter ensures better color rendition on low resolution composite 
displays. 


board worthwhile. The IBM 
scheme, which allows only one of 
two predetermined color sets plus 
any one of the 16 background col¬ 
ors, makes the generation of pleas¬ 
ing images for games, education, 
and business presentation graphics 
a much greater challenge than it 
ought to be. Having the full color 
set available removes a heavy bur¬ 
den from the image designer. 



he board is 


shipped with die 


single-dot font 


on the assumption 


that people serious 


enough about 


graphics to bug die 


Colorphs board 


will also have 


invested in 


a high resolution 


monitor. 


The extended high resolution 
mode provides the same color 
choices as the IBM medium resolu¬ 
tion mode but with twice the hori- 


modes is the 32K display buffer, 
twice as big as IBM's. The extra 
memory doubles the number of bits 
per pixel, thus four bits give 16 col¬ 
ors in medium resolution, and two 
bits give four colors in high 
resolution. 

In the extended modes, the dis¬ 
play buffer is treated as two identi¬ 
cal, overlapping planes, each con¬ 
tributing half of the bits for each 
pixel. The display electronics ac¬ 
cesses both planes in parallel, tak¬ 
ing corresponding pixels from each 
and combining them to form the 
displayed image. 

The pixel arrangement in each 
plane in extended color modes is 
the same as for the corresponding 
standard mode. This makes it con¬ 
venient to use BASIC graphics 
statements to draw images or text. 
But BASIC only knows about a 16K 
display buffer, so how can it access 
the second plane? 

The extended mode/plane se¬ 
lect register, at I/O address 
&H3DD, contains three active bits: 
one for each of the two extended 
modes, and another for controlling 
the addressing of the extended buff¬ 
er memory. 


PC Tech Journal 
































FOR FINANCIAL CHARTS, PRODUCT DESIGN, OUTPUT PLOTTING, CAD/CAE 

ENERGRAPHICS' 


THE FIRST COMPLETELY INTERACTIVE 2&3-D GRAPHICS PROGRAM FOR THE IBM-PC* 


FINANCIAL ANALYSTS, BUSINESS MANAGERS, ARCHITECTS, CITY PLANNERS, 
BUILDERS, DEVELOPERS, ENGINEERS (ELECTRICAL, MECHANICAL, CHEMICAL, 
AND CIVIL], PRODUCT DESIGNERS, SCIENTISTS, TEACHERS AND STUDENTS. 

*HARDWARE CONFIGURATION: IBM-PC; 64K; 


Disk Drive; Graphics Adapter; Dot Matrix Printer. 

Also available for the Texas Instruments Professional Computer. 

SEND YOUR CHECK FOR $250 PLUS $5 SHIPPING OR 
$15 FOR OUR DEMONSTRATION DISK OR SEND FOR 
OUR DETAILED ENERGRAPHICS BROCHURE. 
(VISA AND MASTER CARD ACCEPTED) 
CALL 800-325-0174 (EXCEPT MO.) 


ENERTRONICS 


Enertronics Research, Inc. 

150 N. Meramec • Suite 207 • St. Louis • MO 63105 • [314] 725-5566 
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METAFILE® takes your PC beyond computing. 

METAFILE is the high-level language that provides all of the software facilities a PC 
owner requires in a single integrated architecture. METAFILE enables you to go. . . 


BEYOND PACKAGES — Standard facilities include: 

• Data base management 

• Word processing 

• Impromptu inquiry 

• Forms data entry 

• Sorting 

• Report generation 

• Mailing lists • Spread sheets 

• Network communications 

BEYOND WORD PROCESSING — Any text can be a: 

• Document • Menu 

• Form • Procedure • Report 

• Active text with embedded descriptions 

For more information contact: SI 

Chicago 312/724-0310; Philadelphia 215/644-4420; 

Minneapolis 612/854-2272; Rochester, MN 507/281-3191; 

New York City 212/674-1341; Dallas 214/373-0533; 

Columbus 614/766-1101 


BEYOND PROGRAMMING — Develop applications with: 

• Easy path from prototype to production 

• Documentation produced within the same system 

• Immediate turnaround 

• Built-in tracing and troubleshooting aids 

• Visual prompting 

BEYOND DATA BASE MANAGEMENT - Standard 
facilities include: 

• Virtual updates 

• Data conversion to foreign formats 

® • Data base reorganization 


metafile: 


Query by example 
View management 
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METAFILE® 

Olmsted Federal Building 
Chatfield, MN, USA 55923 
Telephone: 507/867-4440 
Beyond Computing™ 


* METAFILE is a registered trademark 


of SENSOR-based 


egistered tra 
SYSTEMS, 


Copyright © 1982 S-bS, Inc. 



Bit 6 Selects the active display 
memory plane. When it is 
'O' the first 16K (plane 0) 
is at address &H0000 and 
the second 16K (plane 1) 
follows it at &H4000. A 
T' switches the two 
planes, so that plane 1 is 
at address &H0000, and 
plane 0 at &H4000. 

Bit 5 Selects extended high res¬ 
olution (640 by 200) mode 
when set to T'. 

Bit 4 Selects extended medium 
resolution (320 by 200) 
mode when set to ' 1'. 

When bit 4 and 5 are both 'O', the 
adapter operates in normal IBM- 
compatible mode. Bits 4 and 5 
should never both be ' 1'. Bits 7 and 
0-3 have no effect and should al¬ 
ways be 'O'. The extended mode reg¬ 
ister is reset automatically when¬ 
ever any alpha mode is selected— 
SCREEN 0 in BASIC, or bit 1 of the 
standard mode register &H3D8 set 
to 'O'. 

Note that all 32K bytes of buffer 
memory are accessible to the CPU 
at any time. It is not necessary to 
switch planes when using PEEK 
and POKE to manipulate the mem¬ 
ory. Similarly, an entire image of 
32,768 bytes can be BSAVEd or 
BLOADed in one piece. This makes 
managing a disk full of image files a 
lot simpler. (At least one supplier of 
software for the Colorplus board 


doesn't seem to know about this.) 
Plane switching is required only to 
coerce BASIC—or other languages 
with standard IBM assumptions 
built in—into accessing the second 
plane. 

The sequence of instructions 
for establishing either of the ex¬ 
tended modes is as follows: 

1. Set the corresponding stan¬ 
dard graphics mode (medi¬ 
um or high resolution). In 
BASIC this is done by using 
SCREEN 1 or SCREEN 2, 
respectively. 

2. Set the extended mode/ 
plane select register to select 
the desired extended mode. 

3. Set the color select register 
(&H3D9) to the desired val¬ 
ue. In extended medium res¬ 
olution mode, bits 0-3 select 
the border color. In extended 
high resolution mode, bit 5 
selects the foreground color 
set ('0' for green, red, brown; 
T' for cyan, magenta, white), 
and bits 0-3 select the back¬ 
ground and border color. 

Tables 1 and 2 show the contri¬ 
bution of bits in each picture plane 
to the corresponding pixel color for 
the extended graphics modes. 

The program BOXES displays 
randomly placed squares, painted 
with successive colors, in medium 
resolution 16-color mode. The 
strange logic involving C, CO, and 


Cl maps the standard IBM color 
number (C) into the color values for 
planes 0 and 1 (CO and Cl, 
respectively). 



he Colorplus 


seems well- 


designed and 


weR-constmcted, 


and is reasonably 


priceal, but die one- 


yeai warranty—foui 

times the IBM term- 

mag unfortunately 

be the most valuable 

featwe. 


Caveat Emptor 
The Colorplus seems well-designed 
and well-constructed and is reason¬ 
ably priced, but the one-year war¬ 
ranty—four times the IBM term— 
may unfortunately be the most 
valuable feature. Perhaps its just 
my luck, but the first board I re¬ 
ceived was incapable of displaying a 
coherent image, though the printer 
interface worked fine. 

A call to Plantronics revealed 
that I had one of the first 50 pre-pro¬ 
duction prototypes, and a change 
had been made (to make it work?). 
They promptly sent another, which 
seemed to work fine, until I tried it 
with a television and RF modula- 


Peeks ’n Pokes For the IBM PC 
puts you in control of your PC! 



Are you writing programs in BASIC or 
Pascal? This unique product has a disk 
with 58 programs and a 38-page manual 
that helps you get ‘underneath the covers’ 
of the PC. Learn how to use PEEK, 
POKE, INP, OUT, and DOS/BIOS func¬ 
tion calls to do what you want, fast! Do 
you want to perform functions not avail¬ 
able from BASIC or Pascal? It’s all 
explained in the manual and demonstrated 
in the sample programs. You can increase 
the capabilities of your programs while 
making them even easier to use. 


The easy to learn techniques save you time 
and increase your productivity. 

Peeks ’n Pokes shows you how to: 

• Access the system’s configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks ’n Pokes 

• And much more... 

All this for only $30.00 plus $2.50 shipping. 
MasterCard and VISA accepted. 


Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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tor. The image was very unstable 
and filled with a regular, snowy in¬ 
terference pattern. 

Another phone call. Does the 
board work with TVs and RF modu¬ 
lators? Well, they thought it 



word to the 


wise: If at aE 


possible, try die 


board you intend to 

buy with the _ 

equipment you intend 

to use—before you 

take it home. 


should, but hadn't ever actually 
seen one connected to a TV. I was 
told to try another TV; their Amdek 
composite monitor worked alright. 
It looked worse on my other TV. 
The picture on the IBM Color Dis¬ 
play looks fine. 

Meanwhile, I've noticed one 
more problem: some bits in the 


graphic memory seem to change 
spontaneously to 'O'. This shows up 
as little black dots in what should 
be a solid area of color. Reloading an 
image file usually restores the bits 
to their proper configuration. This 
is much more than a minor annoy¬ 
ance; consider PAINTing a sup¬ 
posedly enclosed area when one of 
the boundary bits suddenly disap¬ 
pears, and the paint escapes, uni¬ 
formly coloring hours of work. 

Now, I don't think all Color- 
plus boards have these problems, 
but I doubt mine is unique. There 
are plenty of locical explanations 
for occasional lapses in quality— 
even IBM has them—and this is cer¬ 
tainly not a valid statistical sample. 
The people at Plantronics are help¬ 
ful and responsive, so I'm sure 
things will eventually get straight¬ 
ened out. But a word to the wise: if 
at all possible, try the board you in¬ 
tend to buy with the equipment 
you intend to use—before you take 
it home. And, of course, know your 
dealer. 


Plus Software 

The following software products 
were designed for use with the 
Colorplus board. 

Business Graphics 

The Draftman™ for Colorplus™ 

Menu-driven 

Accesses VISICALC (DIF) data files 
HP-7470A Plotter output 
IBM/EPSON Printer output 
Operator's manual on diskette 
Sequential display of saved screen im¬ 
ages (SOFTWARE SLIDE SHOW) 
Power EDIT function for custom graphs 
and image creation 

Starware & PC-1- Products—$295 
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Business Graphics System™ 

Menu-driven 

Accesses Peachtree™ and Supercalc™ 
data files 

Multiple character fonts 

3-d bar charts 

Multiple plot capability 

Supports numerous plotters and Epson 

printers 

Peachtree Software Inc.—$295 

CIRCLE NO. 375 ON READER SERVICE CARD 

(Continued on page 78) 


TECH JOURNAL PROGRAM LISTING #1 

100 'File: B0XES2.BAS 
110 'Auth: T. Hoffmann — 13 June 1983 
120 ' 

130 * Illustrates COLORPLUS extended medium resolution 
140 ' graphics mode (300 by 200 by 4, 16 colors) 


150 ' 


i fin • 


170 Definitions 

180 ’ 

185 DEFINT A-Z 

190 C0L0RREG » &H3D9 

'-- Color Select Register 

200 EM0DEREG » &H3DD 

'--Extended Mode Register 

210 MRES - &H10 

Medium Res 

220 HRES - &H20 

High Res 

230 PLANE1-&H40 

Plane select 


235 P0-MRES: P1-MRES+PLANE1 
240 ' 

250 Select Color Adapter 

260 r and Extended Medium Resolution 

270 * 

275 MONO * 1 Set to 0 if no monochrome adapter 

280 G0SUB 9000 

290 SCREEN 0: SCREEN 1 

295 KEY OFF 

300 OUT EM00EREG, P0: CLS: OUT EM0DEREG, PI: CLS 
310 OUT C0L0RREG, 0 
320 * 

330 Repeat Until F10 Key 

340 1 

350 KEY (10) ON: ON KEY (10) G0SUB 9900 
360 WHILE 1 

370 Generate Position, Size, and Color 

380 X»RND*300: Y»RND*200 


390 R»60*RND+10 

400 C-(C+1) MOD 16 

410 ' 

420 Separate Colors for Each Plane 

430 CO - (C AND 6) / 2 

440 Cl * (C AND 8) / 8 + (C AND 1) * 2 

450 ' 

460 Draw and Paint In Each Plane 

470 OUT EM0DERE6, P0 

480 G0SUB 600: PAINT (X+3.Y+3),C0,3 

490 OUT EM00EREG, PI 

500 G0SUB 600: PAINT (X+3,Y+3),C1,3 

510 ' 

520 WEND 

600 Draw Box with color 3, Inside color 0 

610 LINE (X,Y)-STEP (R,R),3,BF 

620 LINE (X+l,Y+lj-STEP (R-2.R-2),0,BF 

630 RETURN 

9000 '. 

9010 ' Switch to Color/6raphics Display 

9020 DEF SEG*0: A»PEEK(iH410): POKE SH410,(A AND &HCF) OR &H20 
9030 WIDTH 40: SCREEN 1: SCREEN 0: LOCATE ,,1,6,7 
9040 RETURN 
9050 '. 

9060 ' Conditionally Switch to Monochrome Display 

9070 IF MONO <> 1 THEN LOCATE 1,1: RETURN 

9080 DEF SEG-0: A-PEEKUH410): POKE &H410,(A OR &H30) 

9090 WIDTH 80: LOCATE ,,1,12,13: SCREEN 0,0,0 
9100 KEY ON 

9900 ‘. 

9910 ' F10 6ets Here to Exit 
9920 ' 

9930 G0SUB 9050 return to monochrome 

9940 END and quit g 
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Like the craftsman’s seal on a fine 
work of art, Whitesmiths’ Authori¬ 
zation Seal is more than just a 
means of identification. It repre¬ 
sents the pride in workmanship, 
sense of tradition, and commit¬ 
ment to value on which we have 
always prided ourselves. 

At Whitesmiths, we’ve estab¬ 
lished a tradition of producing 
some of the industry’s most inno¬ 
vative and dependable software. 
Our C and Pascal compilers 
and cross compilers run in over 
30 environments on DEC, Intel, 
Motorola and Zilog computers. 
Idris, our highly portable 


operating system, is compatible 
with UNIX and runs on all those 
vendors’ machines too. And our 
full line of Software A La Carte 
items-from assemblers to special 
purpose tools-permits our cus¬ 
tomers to pick and choose what 
they need to tailor our products 
for unusual requirements. 

The Authorization Seal is one 
more way we can take pride in 
our products. Once affixed to the 
machinery on which 
the software is to run, 
the Authorization 
Seal verifies, at a glance, 
ownership, product 


code, and the software 
copyright-all of which reduce 
order turnaround time and 
upfront expenses for both 
OEMs and end-users. No con¬ 
tracts to sign, no documents to 
readjust good software, plain 
and simple. 

The Whitesmiths, Ltd. Authori¬ 
zation Seal. It’s one more way that 
we’re committed to becoming a 
software tradition in your time. 



Contact Whitesmiths, Ltd., 
97 Lowell Road, Concord, 
MA 01742, (617) 369-8499 
TLX 951708 software cncm. 


Whitesmiths, Ltd. 

Software Craftsmen 

CIRCLE NO. 220 ON READER SERVICE CARD 


UNIX is a trademark of Bell Laboratories; IDRIS is a trademark of Whitesmiths, Ltd. 

Distributors: Australia, Fawnray Pty. Ltd., P.O.B. 224, Hurstville, NSW 2220 (612) 570-6100; Japan, Advanced Data Controls Corp., Chiyoda-ku,Tokyo (03) 263-0383; United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 















use 

Presents 

MULTI-COMPANY 
ACCOUNTING SOFTWARE 

with 

JOB COSTS & 
LABOR DISTRIBUTION 

Available for CP/M-80®, PCDOS,® 
and MSDOS® 


The MULTI/COM 201 System 
Includes All Standard Features 

P/us 

• Multicompany Accounting In One Package 

• Integrated General Ledger, Accounts Payable, 
Accounts Receivable, Payroll, and Job Costs 

• Hard Disc or Floppies 

• Automatic End-of-Period Update and Backup 

• Compiled Basic for Increased Speed 

• Over 2 Years of User Testing 

Ideal System for Contractors, Engineers & Architects 


SPECIAL LIMITED TIME OFFER 

$699 


Call for Information and Brochure 

USC, Inc. 

P.O.Box 1384 
Murfreesboro, Tn. 37130 

Telephone Toll Free 1-800-251-4087 
In Tennessee (615) 890-4816 

CP M is a trademark of Digital Research Inc.. PCDOS is a trademark of IBM. MSDOS is a trade mark of Microsoft Inc. 


(Continued from page 76) 

Hypergraphics + ™ 

Tool for presentations, tutorials 
and computer-aided instruction 
175 pages of color graphics 
Sophisticated and easy-to-use anima¬ 
tion 

Automatic execution of other software 
DLW Corp. (call for price) 
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Graphpower™ 

Menu-driven 
HP-7470A Plotter output 
Accesses VISICALC (DIF) DSS/F and 
PASCAL data files 

Sequential display of saved screen im¬ 
ages (SOFTWARE SLIDE SHOW) 
Multiple plot capability 
Variable text size & slants 

Ferox Microsystems—$295 
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Videogram™ 

Design presentation quality screen im¬ 
ages and business graphics in 16 colors 
Interchangeable character fonts 
Magnification of graphics and text 
Image manipulation and fine painting 
Softel, Inc.—$300 
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Graftalk™ 

Menu-driven or interactive 
User-modifiable menus 
Multiple plotter/printer support 
Integrated mini spreadsheet and editor 
Slide show capability 
Interfaces to ASCII data files e.g., SU¬ 
PERCALC files 

Redding Group, Inc.—$450 
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Presentation Business Graphics System 
(PBG System)™ 

Menu-driven 

Numerous display options for each 
graph 

Choice of 2-d or 3-d display 
Automatically created master directory 
of saved graphs 
Slide show capability 
Supports numerous plotters 
Uses data files from D-BaseII™, Super- 
Calc™, and other popular spreadsheet 
programs 

GANESA Group International—$1,500 
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Operating Systems 
UCSD P-System™ 

Colorplus Driver 
Turtle graphics 
Tektronix plot 10 emulation 

Network Consulting Inc.—$100 
CIRCLE NO. 369 ON READER SERVICE CARD 
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“GET IBM 3270,3780 AND 
HASP COMMUNICATIONS- 
ADDING A ONE-BOARD 
PROCESSOR TO MY PC?” 


“YOU CAN WITH PERSYST.” 


The Persyst DCP/88. The 
only compatible front end 
communications processor 
that can support a range of 
IBM communications. 

It’s a Persyst exclusive. 

The DCP/88 distributed 
communications processor. A 
one-board computer that can be 
configured by software to handle 
communications between a PC 
and another computer system. 

In fact, the DCP/88 enables 
the IBM or Tl PC to support a 
range of sophisticated IBM 
communications—all with just 
one processor. 

So it gives corporate users 
unprecedented, low-cost 
flexibility to incorporate the PC 
into virtually any environment. 

Convert any PC into an IBM 
3270 terminal. An IBM 2780/ 
3780 RJE workstation. Or a 
HASP/RJE workstation— 
instantly. 

Just combine the DCP/88 
with Persyst software—and you 
can connect your PC to any 
compatible host mainframe or 
minicomputer. 

PC/3270 enables your PC 
to emulate an IBM 3274 Cluster 
control unit and 3278 terminal, 
supporting up to four additional 
devices. Including a printer and 


PC/HASP Dynamic design 
lets you assign incoming I/O 
streams to different devices— 
disk files, printers and RS-232 
ports. 


three other PCs functioning as 
3278 terminals. 

PC/3780 converts your PC 
into a 2780/3780 remote job 
entry terminal that can send and 
receive batch files to and from 
the host. 

And with PC/HASP, your PC 
instantly becomes a full-function 
HASP/RJE workstation that 
can support up to seven input 
and seven output multi-leaved 
job streams concurrently. 

Capability to support your 
communications needs now. 
And in the future. 

Because the DCP/88 
supports bisync, SDLC, HDLC 
and async protocols, it is the 
only communications processor 
you’ll ever have to buy. 

Use it to connect your PC to 
an expanding network of IBM 
communications. Configure your 
system to meet virtually any 
communications need—without 
adding another piece of hard¬ 
ware. Or expense. 

All of which makes the 
DCP/88 as practical as it is 
powerful. 

Dedicated 8088 micro¬ 
processor gives the DCP/88 
processing power equivalent 
to the IBM PC itself. You 
can execute two programs 
simultaneously. 

PC/3270 and PC/3780 
transmit data at speeds up 
to 9600 baud. 


The Persyst Coax/3278. Still 
another way to expand your 
IBM communications. 

Here’s another fast way to 
incorporate the PC into existing 
SNA or bisync data processing 
installations. 

The Coax/3278. A single¬ 
slot expansion board that 
converts your PC into an IBM 
3278 display terminal. And with 
its high-speed coaxial port, you 
can connect the PC directly 
to IBM 3274 or 3276 cluster 
controllers. 

Sophisticated communications 
products for the corporate 
user. Insist on Persyst. 

Persyst communications 
products are designed to make 
corporate information systems 
more powerful. And more 
efficient. 

Write or call Persyst today 
for complete information. 


Persyst Products, Personal 
Systems Technology, Inc., 
15801 Rockfield Blvd., Suite A, 
Irvine, CA 92714. Telephone 
(714) 859-8871. Telex: 467864. 



High-speed line printer option 
—up to 600 lines per minute. 

128 character FIFO printer 
buffer improves the efficiency 
of data transfer to the printer. 

Supports SDLC, 

Bisynchronous, HDLC and 
Asynchronous protocols. 

Two or four channel 
communications. 


Full modem support, plus 
modem eliminator option. 


THE DCP/88 BY PERSYST. 
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IBM & ACP 

When you need competitive prices, 
prompt service and complete support, call us. 


HARDWARE 

DISK DRIVES 


Davong 

5 MB Internal Hard Disk .$1465 

10 MB Internal Hard Disk .$1695 

(Includes power-supply, controler card 
and software) 

Control Data 

Full-Size 320KDS/DD .$ 235 

TEAC, Hitachi, Matsushita 

Half-size 320K DS/DD w/brackets .. $ Call 

Slimline 640K DS/QD w/brackets .$ 310 

TallTree Systems J Format software ...$ 25 
Maynard Electronics 

Modular Disk Controller Card.$ 195 

Standard Disk Controller .$ 155 

with serial port.$ 219 

with parallel port .$ 209 

Scotch/3M DS/Diskettes (box of 10) ... $ 39 


EXPANSION BOARDS 

AST Research 

(All AST boards come with SuperDrive, 


Superspool, and one year warranty) 
ComboPlus 64K upgradable to 256K, 
with clock calender, serial 

and parallel ports.$ 280 

MegaPlus-E 64K upgradable to 256K, (or 512K 
with MegaPak) with clock calendar 

and serial port .$ 280 

MegaPak 256K upgrade for Megaplus $ Call 
I/O Plus II clock calendar and 

serial port .$ 115 

Parallel port, second serial port, 

or Game adapter .$ 35 

Memory Upgrade Set (9 chips) 64K _$ 55 

Connectall Bracket for extra cables ...$ 15 

Maynard Electronics 

Modular SandStar Series 

(Best Prices) . $ Call 

MODEMS 

Hayes 

Smartmodem 1200 .$ 509 

Smartmodem 300 .$ 209 

Smartcomm comunications software $ 99 

Smartmodem-to-IBM six foot cable ... $ 25 

MicroStuf 

Crosstalk communications 

software .$ 119 


PRINTERS 


C.itoh 

Starwriter F10-40PU 40cps.$1395 

Printmaster F10-55PU 55 cps.$1695 

Epson 

MX-80 F/T, Graphtrax II . $ Call 

MX-100 F/T, Graphtrax II . $ Call 

FX-80 F/T, Graphtrax II. $ Call 

RX-80 . $ Call 

NEC 

3550 .$1895 

Okidata 

Microline 83A F/T 120 cps, 132 cols .... $ 655 
Microline 92 160 cps, 132 cols, 

Okigraph, correspondence quality.$ 535 

Microline 93 F/T 160 cps, 132 cols, 

Okigraph, correspondence quality.$ 890 

Microline 84 F/T 200 cps, 132 cols, 

Okigraph, Correspondence quality ... $ Call 
All printer cables .$ 30 


We carry a full line of printer accessories 


OUR POLICY 

* We accept VISA, Mastercard, Money 
Orders, Certified Checks, Cashiers Checks, 
Personal Checks, Wired Funds. 

* We do not charge your card until we ship 

* No surcharge added on VISA and Mastercard 

* Allow one week for personal and company 
checks to clear. 

* COD maximum $500. Cash or Certified check 
on delivery. 

SHIPPING 

United States: For monitors, printers, 

and hard disk drives add 2% to all orders. Blue 

Label and Next Day Air available. For all other 

items add $3. 


1 - 800 - 223-3860 


MONITORS 


AMDEK 

Color II RGB Hi Res .$ 590 

Video 300 Green (Graphics card) .$ 155 

Video 300 Amber (Graphics card).$ 165 

Video 310 Amber 

(monochrome card) .$ 185 

(We supply cable for all Amdek monitors) 
Princeton Graphics 
PGS Hi Res RGB Monitor 

with cable. $ Call 

USI 

Pi2 Green (Graphics Card) . $155 

Pi3 Amber (Graphics Card) .$ 165 

MultiDisplay Card. $ Call 


(We supply cable for all USI monitors) 

SOFTWARE 


Ashton Tate 

dBase II.$ 399 

Fox & Geller 

Quickcode .$ 179 

Financier 

Personal Series .$ 129 

Tax Series.$ 119 

IUS 

Easy Writer II.$ 205 

EasySpeller II .$ 159 

Accounts Receivable .$ 345 

Accounts Payable .$ 345 

General Ledger .$ 345 

Inventory.$ 345 

Order Entry.$ 345 

Lifetree 

Volkswriter.$ 120 

Volkswriter International . $ Call 

Lotus Development 

1-2-3 (with tutorial on disk). $ Call 

Microsoft 

Multiplan .$ 160 

Flight Simulator.$ 30 

Micropro 

WordStar .$ 299 

WordStar/MailMerge .$ 349 

WordStar/MailMerge/Spellstar.$ 429 

Sorcim 

SuperCalc2 .$ 160 



APPLIED COMPUTER PRODUCTS INC 

1916 Welsh Rd. #6, Philadelphia, PA 19115 
215-934-6990 
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GSX Extension to CPM-86™ 

Implementation of GKS graphics stan¬ 
dard 

Digital Research—$60 
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CLICS Colorplus Driver 

C language implementation of the Core 
System graphics standard 

Microcraft System, Inc. 
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Peachtree Graphics Lanaguage™ 

Powerful programming language for 
custom graphics packages 
Shares features of Business Graphics 
System 

Peachtree Software Inc.—$395 
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Other Software 
Color-It™ 

Screen dump to IDS Prism™ color print¬ 
er 

M.A.P. Systems—$49 

CIRCLE NO. 365 ON READER SERVICE CARD 


Teligraph™ 

Telidon-NAPLPS videotext standard 
Graphics creation and transmission 
with on-line decoding 
Epson printer output 
Redefinable character sets 

Microtaure—$398.95 

CIRCLE NO. 364 ON READER SERVICE CARD 


Stockview™ 

Plots one week's performance to 6 
financial indices 

Softel, Inc.—$29 
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Statmap™ 

Menu-driven statistical mapping sys¬ 
tem 

Matches geographic data bases e.g., 
SMSA with coordinate files 
User definable range values 
Zoom capability for blowing up map 
segments 

Multiple plotter support 

Ganesa Group International— 
$2,500 
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Stroke 


The 

you use today 
deliberately designed 
for inefficiency 
century inventors had to 
keys so using them would be unnatural 
and awkward. Otherwise their mechanical 
machines couldn’t keep up with human fingers. 

But today’s machines don’t have those mecl 
limitations. And ANSI has just approved a simplified 
keyboard. This keyboard of tomorrow has a different 
most-used letters in the middle row. Key use is balanced between right and 
left hands. You make fewer mistakes because the keyboard is designed for 
natural ease and efficiency. 

SureStroke equips your IBM PC for tomorrow’s keyboard with press-on 
letters and software to reset key locations. And most important, SureStroke 
equips you with tools to make the transition from old keyboard to new: the 
first learning manual geared to the new keyboard, learning software that’s fun 
to use, and listen-and-leam cassette. 

If you’ve never learned to use a keyboard by touch, congratulate yourself. 
Your mind is ready for the keyboard of tomorrow. With SureStroke, you’ll be 
using the new keyboard faster — up to four times faster than learning the old 
keyboard would take. 

If you’re good at the old keyboard, you’ll be great at the new one. 
SureStroke gives you the full power of the new keyboard while you retain your 
skill at the old. 

We admit you won’t see this new keyboard everywhere. In fact, you’ll 
probably be the first person you know to try it. 

But you’re used to trying out tomorrow. 'Ey out SureStroke — today. 


SureStroke for IBM PC with MS-DOS. 

Money-back guarantee: If you’re not satisfied, return SureStroke within 30 days for a full refund. 


Name. 


Address. 


Gty_ 


.State. 


Send me_SureStroke packages at $49.95 US each, plus $3.95 US shipping. Fhckage includes con- 

version software, press-on letters, learning manual, learning software, and listen-and-leam cassette. 

North Carolina residents must add $2.00 for 4 % sales tax. 


□ MasterCard □ Visa □ Check enclosed (allow two weeks) 


Credit Card 

Account #_ 

Mail to: 

Seasoned Systems, Inc. 
Dept. PCT-2 
Box 3036 

Chapel Hill, NC 27514 


Or call: 
toll-free 

1-800/334-5531 
In NC, call 
919/967-5818. 


_Expiration Date_ 

m SEASONED 
S SYSTEMS 
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THE8087HAS ARRIVED! 


Next to the 8088 in your PC 
you will notice an empty 40 
pin socket. You may have 
wondered what IBM planned 
for it. We had an idea... 
Intel’s 80 bit NUMERIC DATA 
PROCESSOR ... the 8087! 
This coprocessor crunches 
numbers 100 to 1000 times 
faster than the 8088! 


We were right, but there is a 
hitch. Once you’ve installed 
the 8087, you must have the 
software to drive it. Here is 
where MicroWare enters the 
picture. We provide that soft¬ 
ware. Our FASTPAK” includes 
the 8087NDP, installation in¬ 
structions, our 87/88GUIDE” 
and your choice of one 
language module. 


FASTPAK” users are happily 
reporting speedup of their 
compiled programs by factors 
of up to 30. Installing an 8087 
in your PC can make a signifi¬ 
cant improvement in number 
crunching, real time animation, 
or just printing numbers to the 
screen. 87FORTRAN/RTOS” is 
now available. For details, see 
our other ad in this issue. 



RASTRAK+8087™ 

This package includes a copy of 
our 87/88GUIDE™, a MicroWare- 
tested 8087 with installation in¬ 
structions and one of the following 
powerful modules: 87BASIC™, 

87PASCAL™, 87MACRO™, or 
87FORTRAN™ ...$375 

87/88GLIDE' 

A handbook on 8087/8088 pro¬ 
gramming using 87 MACRO, and 
the IBM Macro/Assembler or the 
CPM86 Assembler. Contains 
numerous examples of programs 
that run on the PC along with 
valuable appendices that will aid 
you in writing assembly language 
programs. ... $30 

8087CHIP ... $223 


MicroWare not only provides 
quality products but the 
support to make them work! 
Our users receive a monthly 
newsletter, two free software 
updates, and a HOT LINE to 


87 MACRO' 

Our complete 8087 software devel¬ 
opment package. It includes an 
8087 “Preprocessor” which con¬ 
verts 8087 opcodes and operands 
into 8088 escape codes. Also 
contains the source code for a 
library of 8087 macros, and an 
object module which performs 
8087 extensions including trans¬ 
cendental trigonometries, 
hyperbolic functions, and number 
conversions. .. .$150 

87 FORTRAN 
PROS' 

MicroWare’s 8087 optimizing 
compiler utilizes overlays, arrays 
up to 64K, memory management 
and more. (Details in PC and PC 
Technical Journal.) ... $1350 

call for 8087 related advice. 
MicroWare is your complete 
CLEARING HOUSE for 8087 
related products. We sell the 
compilers and programs you 
need at affordable prices. 


87BASIC,' 
87PASCALAND 
87FORTRAN' 

These MicroWare libraries substi¬ 
tute a set of 8087 drivers for the 
iibrary functions called by each 
IBM Compiler Library. Each is user 
transparent and produces super 
fast execution modules 

... $150 each 

OTHER PRODUCTS 


SUPERSOFT SSS FORTRAN.$340 

8087 SUPPORT.$50 

MICROSOFT FORTRAN 2.0.$340 

MICROSOFT PASCAL 2.0.$340 

MICROSOFT BUSINESS 

BASIC COMPILER.$495 

CI-C86.$345 

MATRIXPAK.$100 

PASCAL/MT+86.$400 

64K RAM SET.$64 

64K QUADRAM QUADBOARD.$299 

256K MWRAM.$275 


Call for our complete catalogue. 

IBM and IBM Personal Computer are registered trade¬ 
marks of IBM Corp. 8087 is a trademark of Intel Corp. 
FASTPAK”, 87/88GUIDE, 87MACRO, 87BASIC, 

87PASCAL, 87FORTRAN, 87FORTRAN/RTOS, and 
MicroWare are trademarks of MicroWare, Inc CPM/86 
is a trademark of Digital Research Corp. 


Micro 

Ware 


P.O. Box 79 
Kingston, MA 
02364 

(617) 746-7341 


You Can 
TalkToUs! 
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Accessing DOS from Pascal 

Pascal programmers can access DOS 
directly, but not without knowing 
something about the internals. 


TECH 


NOTEBOOK 



Richard A. Levaro 

Basic Disk Operating System 
(DOS) functions perform a wide 
variety of tasks including 
keyboard and screen input and 
output, file handling, and some 
special utilities. For example, 
there are functions to read or to 
set the time and date and to send 
output to the standard output de¬ 
vice or printer. With more effort, 
file handling also can be done. 

DOS 2.0 has even more functions 
available than earlier DOS ver¬ 
sions, and many of them are 
easier to use. Appendix D in the 
DOS Manual describes each func¬ 
tion and how to access it. 

DOS functions are accessed by 
placing the function number in 
the AH register and any other 
needed information in the other 
general registers and then execut¬ 
ing a software interrupt (Hex 21). 
Information is returned in the 
standard registers. The DOS 
Manual describes the use of the 
registers for each function, but 
the documentation is geared to 
the assembly language program¬ 
mer. What about Pascal program¬ 
mers? 

IBM Pascal provides an exter¬ 
nal function, DOSXQQ, which 
allows the user to call DOS func¬ 
tions from Pascal programs. To 
say that the IBM Pascal descrip¬ 
tion of this function is brief is at 
best an understatement. The 
function is described on page 11- 
23 of the Pascal Manual: 

FUNCTION DOSXQQ 

(COMMAND: B YTE ; P ARM: 

WORD):BYTE ; 


This function can be used to 
invoke the IBM Personal Com¬ 
puter DOS directly. 

That's it. Absolutely no indica¬ 
tion of how this calling sequence 
relates to the calling sequences 
described in the DOS manual is 
provided. The answer is found by 
studying the file ENTX6S.ASM; 
it is on the PAS1 diskette that is 
part of the compiler package. 
ENTX is the Pascal runtime sys¬ 
tem control, and it is written in 
Macro Assember. It does much of 
the housekeeping that's required 
before the Pascal program takes 
control. A number of PUBLIC 
variables are declared and initia¬ 
lized, and the DOS function call 
is constructed. DOSXQQ is the 
procedure listed toward the end 
of the file. 

Looking carefully at DOSXQQ 
reveals that the parameter COM¬ 
MAND corresponds to the AH 
register, and PARM corresponds 
to the DX register. The byte re¬ 
turned is the value of the AL re¬ 
gister after the call. For example, 
to call function 8 (Keyboard in¬ 
put), the Pascal call is: 

al: = dosxqq(#8,0); 

where al is a byte variable. To 
display a string, the following 
code works: 

al: = dosxqq(#9, adr 'Hello$') ; 

The prefix adr returns the ad¬ 
dress (offset) of the string, which 
is what DOS expects in the DX 
register. 

Using this information, many 
DOS functions can be used. 
However, some of the DOS func¬ 
tions use the CX and DX regis¬ 
ters to return information as 


well, but nowhere is that pro¬ 
vided in the Pascal calling se¬ 
quence. Further investigation of 
the file ENTX6S.ASM shows that 
the CX register corresponds to 
the external (global to everything) 
variable CRCXQQ and the DX 
register corresponds to CRDXQQ. 
If the function call returns informa- 
on in the CX register, it can 
be found in CRCXQQ. The date 
and time utilities (function calls 
2A through 2D) are good exam¬ 
ples. For example, to get the time, 

al: - dosxqq(#2C,0); 

does the job. Where is the informa¬ 
tion hours, minutes, and sec¬ 
onds? Declaring CRCXQQ and 
CRDXQQ to be external word 
variables, they can be inspected 
to get the information. The DOS 
Manual describes the format in 
which the information is stored. 

In summary, Pascal does pro¬ 
vide a mechanism to access DOS 
directly, but the user must know 
something about the internals to 
make full use of it. IBM deserves 
brickbats for its documentation. 
Unfortunately, the story is even 
worse for DOS 2.0; it provides 
many more functions, some of 
which use the BX register. 

The Pascal function makes no 
provision for the BX register (and 
others, like SI and DI), so many 
of the useful function cannot be 
accessed. The solution is to write 
a general DOS interface routine 
in assembler, then do all the 
DOS calls from Pascal to the as¬ 
sembly language procedure. ■ 

Richard A. Levaro works for Blaise Com¬ 
puting Inc. in Berkeley, California. The 
procedure he describes for accessing DOS 
is used by Blaise in its Pascal Tools 
packages. 


Sept/Oct 1983 


83 















SYSTEMATIC 
PROGRAMMING 
IN EDISON 


Per Brinch Hansen 


The Edison-PC System is a por¬ 
table software system for the IBM 
Personal Computer and the 
Compaq Portable Computer. The 
software is written in the program¬ 
ming language Edison, which is 
simpler but more powerful than 
Pascal. 

T he Edison System is 
sinularin capabihty 

to^OSJXCmjoi 
UCSD Pascal It uses two 

diskettes Uphold compiled 

programs and text files. 

The Edison-PC System 

The Edison-PC System consists of 
an operating system, an Edison 
compiler, a screen editor, a text for¬ 
matter, a print program, and an 
8088 assembler. With the exception 
of a small system kernel, all the 
software is written in the program¬ 
ming language Edison. 

The Edison System is similar in 
capability to DOS 1.1., CP/M, or 
UCSD Pascal. It uses two diskettes 
to hold compiled programs and text 
files. Because most of the system 
programs fit on two disks, it is pos¬ 
sible to compile, edit, format, and 
print text without changing the 


diskettes in the drives. The sectors 
of each file are chained together in 
tables stored on the diskettes. Con¬ 
sequently, it is unnecessary to 
move files to find room for new 
files. The sectors of a file are sepa¬ 
rated by physical gaps of three sec¬ 
tors to reduce rotational delays dur¬ 
ing program loading and data 
transfers. 

An Edison program can call 
other Edison programs stored on 
the disk. Programs are loaded into 
memory when they are called and 
are removed again after their execu¬ 
tion. This facility makes it possible 
to write operating systems and 
multipass compilers in Edison. 

The system runs on an IBM Per¬ 
sonal Computer with 64K bytes, 
monochrome display, dual disk 
drives, and printer. On this configu¬ 
ration, the system can edit and 
compile itself, and it can also be 
used to develop other small operat¬ 
ing systems. 

The Edison compiler generates 
portable object code, which is inter¬ 
preted by a kernel written in assem¬ 
bly language. The kernel can be 
edited and assembled on the sys¬ 
tem. The software was originally 
written for the LSI 11 Computer 
with 8" floppies and was moved to 
the IBM-PC with S-V 4 ” floppies in 
less than a month. 


The source text of all the soft¬ 
ware is available for programmers 
who need to modify and replace 
parts (or even all) of the software. 
The software is simple enough to be 
studied at all levels of programming 
and is described in detail in my new 
book entitled Programming a Per¬ 
sonal Computer (Prentice-Hall 
Inc.). 

The Edison Language 
The programming language Edison 
was developed from Pascal but is 
much simpler than Pascal. Edison 
includes the following well-known 
programming concepts: 

Standard types 
(integer, boolean, char) 

Type definitions 
(enumerated types, arrays, 
records, sets) 

Constants, variables, 
expressions 

Empty statements, assign¬ 
ments, procedure calls 
If statements, while statements 
Procedures, functions 


T f he programming 

language Edison was 

developed from Pascal 
butis much simpler than 

Pascal. 
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To make the language as simple 
as possible the following Pascal- 
features were excluded from 
Edison: 

Reals, subrange types, pointer 
types 

Variant records, files 
Goto, case, repeat, for, with 
statements 

In spite of these omissions, 
Edison is more powerful than Pas¬ 
cal due to the following new 
features: 

Concurrent statements 
When statements 
Modules 
Library programs 
External procedures 
This article will concentrate on 
the features that make it possible to 
write operating systems and con¬ 
current programs in Edison. 


Disk Files 

In Pascal, file operations are built 
into the language as standard proce¬ 
dures (read, write, get, put). Because 
Edison is used to write operating 
systems, it must be possible to pro¬ 
gram the input/output procedures 
in the language itself. Consequent¬ 
ly, files are not built into the 
language. 

The Edison-PC System defines 
a data type named stream, which 
other programs use to access text 
files stored on diskettes. A program 
declares a file as a variable of type 
stream 

var file: stream 

and calls the following operating 
system procedures to input the file: 
openread(file, Opens a file with 
a given title as an 
input stream. 

Has the value 
true, if there are 
more characters 
in an input 
stream; other¬ 
wise the value is 
false. 

Reads the next 
character in an 
input stream. 


title) 

more(file) 


read(file, value) 


The operating system imple¬ 
ments similar procedures for out¬ 
put streams. Notice that you can 
write other operating systems in 
Edison that implement completely 
different input/output procedures. 

Concurrency 

Let's look at an example to see how 
concurrency and modularity work 
in Edison. We'll write a small pro¬ 
gram with two processes that co¬ 
operate on the same task: one proc¬ 
ess inputs a text file from a diskette 
and sends it through a message 
buffer to the other process, which 
displays the text on the screen. 

A procedure describes the input 
process: 

proc input)title: name) 
var file: stream; value: char 

begin 

openreadjfile, title); 

while more(file) do 
readjfile, value); 
send(value) 

end; 

send(etx) 

end 

The parameter called title defines 
the name of the file. A local variable 
named file describes the file as a 
stream. The procedure inputs one 
character at a time and sends it 
through a buffer. The last character 
sent through the buffer is the con¬ 
trol character etx (end of text). We 
will look at the send procedure 
later. 

The procedure that describes 
the output process looks like this: 
proc output 
var value: char 

begin 

receive(value); 

while value () etx do 
display(value); 
receive(value) 

end 

end 

It receives one character at a time 
from the buffer and calls an operat¬ 
ing system procedure to display it. 

When you start the execution 
of an Edison program, it begins as a 
sequential program by executing 


one statement at a time. However, 
when the computer reaches a con¬ 
current statement like this 
cobegin 1 do 

input) name) 'prefix')) 
also 2 do 
output 
end 

it calls the input and output proce¬ 
dures simultaneously. When both 
procedure calls are finished, the 
program continues as a sequential 
program after the concurrent state¬ 
ment (until it reaches another con¬ 
current statement). In this way, an 
Edison program can alternate be¬ 
tween sequential and concurrent 
modes of execution. 


7" ~T sing when- _ 

f I statements, you 
can implement a 
variety of well-known _ 

synchiomzation mechanisms 

indudinglocks, semaphores, 

message buffers, and _ 

monitors. 


Process Synchronization 
A message buffer is represented by 
two variables 

var slot: char ; full: bool 
The variable named slot holds the 
current contents of the buffer 
(a single character). The other vari¬ 
able has a boolean value that de¬ 
fines whether or not there is any 
character in the slot. 

When the input process wants 
to send a character it must wait un¬ 
til the buffer is empty (otherwise, it 
will overwrite the previous charac¬ 
ter before it has been received). The 
process does this by means of a 
when statement 
when not full do 

slot: = value; full: = true 
end 

If the buffer already is empty, the 
input process can immediately put 
a character into it. However, if the 
buffer is full, the input process 
must wait until the output process 
has received the previous character 
and made the buffer empty. The 
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when-statement automatically 
handles this scheduling problem by 
delaying the input process (if neces¬ 
sary) until the boolean expression 
not full is true. (If the input process 
is delayed, the output process can 
run in the meantime.) When the 
above condition is satisfied, the in¬ 
put process puts the character in 
the buffer and indicates that the 
buffer is full. 

The output process waits until 
the buffer is full before receiving a 
character 

when full do 

value: = slot; full: = false 

end 

Afterwards, it indicates that the 
buffer is now empty. 

If the two processes try to 
evaluate the expressions (or ex¬ 
ecute the bodies) of the when- 
statements simultaneously, the 
computer will schedule the pro¬ 
cesses one at a time. So when-state- 
ments are executed one at a time as 
indivisible actions. 

When-statements control all 
process synchronization and com¬ 
munication. By using when- 
statements you can implement a 
variety of well-known synchroniza¬ 
tion mechanisms including locks, 
semaphores, message buffers, and 
monitors. 


Modularity 

In our programming example, two 
processes use the same buffer. 

Now, if you make the slightest pro¬ 
gramming mistake in a concurrent 
program like this, the program 
starts acting in such an unpredict¬ 
able way that testing becomes al¬ 
most impossible ("racing 
conditions"). 


J nstead of letting the 
processes operate directly 

on the buffer by means of 
when-statements, it is much 

safer to hide the buffer inside 

a program module and let the 

processes access it indirectly 

by calling two procedures 

named send and receive. 


So, instead of letting the pro¬ 
cesses operate directly on the buffer 
by means of when-statements, it is 
much safer to hide the buffer inside 
a program module and let the pro¬ 
cesses access it indirectly only by 
calling two procedures names send 
and receive: 

module 

var slot: char ; full: bool 

*proc sendfvalue: char) 

begin 

when not full do 
slot: = value; full: = true 

end 

end 

*proc receivefvar value: char) 

begin 

when full do 

value : = slot; full : = 
false 

end 

end 

begin full: = false end 

The buffer variables declared in 
the module can be accessed inside 
the module but not outside it. The 
asterisks in front of the procedures 
show that they can be called out¬ 
side the module. The net effect of 
this protection scheme is to make 
sure that processes only perform 
the well-defined send and receive 
operations on the buffer. 

Even these correct operations 
will not work, unless the buffer is 
initialized correctly. The begin-end 
statement at the end of the module 
makes sure that this happens: 
when the program execution starts, 
this statement is executed before 
the processes can call the 
procedures. 

It is remarkable that this pro¬ 
tection of the buffer variables is en¬ 
forced completely during the com¬ 
pilation of the program without the 
use of hardware mechanisms. How¬ 
ever, the most important thing 
about a module is that it combines 
all aspects of a programming con¬ 
cept (such as a buffer) in one place. 
By dividing large programs into 


modules, you make it possible for 
others to study them in small, self- 
contained pieces. 

The Edison System for the IBM 
Personal Computer shows how suc¬ 
cessful this method can be. The op¬ 
erating system itself is an Edison 
program of 1200 lines divided into 
15 modules. The average module 
consists of six procedures of 14 
lines each. 

Library Programs and 
External Procedures 
If you want to use a programming 
language to write an operating sys¬ 
tem, the language must make it 
possible for one program (the oper¬ 
ating system) to call other programs 
(the user programs). The user pro¬ 
grams must be able to call external 
procedures that are defined inside 
the operating system; otherwise, 
the operating system cannot pro¬ 
vide services for the user programs. 

Pascal does not have these fea¬ 
tures and is therefore not suitable 
for operating system design (unless 
you extend the language). 

An Edison program is a precom¬ 
piled procedure that can be called 
by other Edison programs. Let us 
look at an operating system that 
calls a program named edit. In the 
operating system, the edit program 
is declared as a library procedure of 
the form. 

lib proc edit 

[ load(name('edit / )) ] 

When the operating system calls 
this procedure, a function named 
load inputs a code file named edit 
from a diskette. The edit program is 
then executed as a procedure. 

This simple idea must be re¬ 
fined a bit to be useful. The operat¬ 
ing system must be able to pass 
some of its own procedures as pa¬ 
rameters to the edit program to sup¬ 
port its use of the terminal and the 
disk files. Because it is impractical 
to declare every user program as a 
separate library procedure in the 
operating system, it must also be 
possible to pass the name of a user 
program as a parameter to a single 
library procedure. 

With these extensions, the dec¬ 
laration of a program inside the op- 
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How to dress up your ibm pc; 




Low cost data acquisition 
and control for the 
IBM Personal Computer. 

Data Translation is fashioning a new look in the personal 
computer market. 

Our new single board plug-ins bring complete analog 
and digital I/O capability to your IBM Personal Computer. 

The complete DT2801 I/O system fits on just one 
board. It includes A/D with programmable gain, D/A, dig¬ 
ital I/O, and a programmable clock and has direct mem¬ 
ory access capabilities. The DT2805 features the same 
functionality, with provision for low level analog input. 

Whether your application is in laboratory research 
or industrial process control, our board family provides 
power and performance to match that of the IBM PC 
... up to 28kHz A/D throughput, DMA, 10,12, or 16-bit 
A/D resolution, or 4 channels of simultaneous sample 
and hold. 

The DT2801 and DT2805 are easy to use. Just 
plug either one into an IBM Personal Computer 
expansion slot. No need for separate housing or 
cables. A screw terminal panel with optional 
thermocouple cold junction compensation is 
available for connecting analog and digital input 
signals. 

And they’re easy to program. More than 30 I/O functions 
are accessed with just 3 commands from BASIC. Programming 
instructions and example programs are detailed in the comprehen¬ 
sive User Manual. Optional PCLAB and PCTHERM software 
packages provide sophisticated BASIC-CALLable macro-routine 
libraries for fast real-time programming. 

Plus, as with all Data Translation products, the DT2801 and 

DT2805 are fully 


On-Board 16- Channel 

Microprocessor 12-Bit A/D with 

programmable gain 


2-Channel 
12-Bit D/A 


j - 

/ Power Supply 

// 7 


N 16 Lines 
Digital I/O 


i Programmable 
\ Clock 


\ 


IBM PC 
Interface 


The DT 2801 and DT 2805 are complete single 
board data acquisition systems for the IBM 
Personal Computer. 


backed by our service 
and support team. 

No other analog 
I/O systems for the 
IBM Personal Com¬ 
puter offer such 
quality, power, and 
performance for such 
a reasonable price. 

But, by now you 
probably expect that 
from Data Translation. 

We don’t just fol¬ 
low the latest trends. 
We set the style. 


Fred Molinari, President 


DATA TRANSLATION 



World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx 951-646. 

European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 3412 Tlx 849-862. 
IBM PC is a registered trademark of IBM. 
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erating system looks like this: 
lib proc userprogram) 
programname: name; 

proc openread (var file: 

stream,- title: name); 
proc more(var file: stream): 
bool; 

proc read(var file: stream; 
var value: char); 

[ load(programname) ] 

A Program 

The program parameters must be 
declared at the beginning of a user 
program. So the program example 
we discussed earlier, looks like 
this: 

proc example! 
programname: name; 

proc openread(var file: 

stream; title: name); 
proc more(var file: stream): 
bool; 

proc readfvar file: stream; 
var value: char); 

const etx = char(3) 

module 

*proc send)value: char) 
begin . . . end 

"proc receive!var value: char) 
begin . . . end 
begin . . . end 
proc input(title: name) 
begin . . . end 
proc output 
begin . . . end 
begin 

cobegin 1 do 
input(name( / prefix / ).) 
also 2 do 
output 

end 

end 



very Edison program 

is a precompiled 


procedure that can be 
called by other Edison _ 

programs. 


The Compiler 

Every Edison program is a precom¬ 
piled procedure that can be called 
by other Edison programs. There is 
no difference between the operating 
system and the user programs. The 
operating system is merely the first 
program that is loaded when the 
computer is started. 

The Edison compiler is written 
in Edison. It consists of a main pro¬ 
gram that calls four subprograms 
(called passes) one at a time. The 
first pass inputs a source text from a 
disk file, performs lexical analysis 
and outputs intermediate code in 
another disk file. The second pass 
reads the intermediate code, per¬ 
forms syntax and scope analysis 
and outputs intermediate code. The 
third pass performs type checking 
and the last pass generates code. 

All the input/output is hidden 
in procedures inside the main pro¬ 
gram. When the main program calls 
a subprogram, it passes these proce¬ 
dures as parameters to the subpro¬ 
gram. The main program is in effect 
a simple operating system for its 
own subprograms. 

The clear isolation of system- 
dependent details in one part of the 
compiler made it possible to move 
the compiler from the LSI-11 com¬ 
puter to the IBM-PC in a few days. 

The Edison-PC System can 
compile the largest pass of the 
Edison compiler on an IBM-PC 
with 64K bytes of memory and a 
dual disk drive. At the rate of two 
lines/sec, the compilation of pass 
three (1500 lines) takes 13 min. 


Kernel Procedures 
When you turn the IBM-PC on\the 
Edison kernel starts the operating 
system. And, just as the operating 
system can pass some of its own 
procedures as parameters to other 
programs, the kernel can pass some 
of its own procedures as parameters 
to the operating system. 

The kernel procedures perform 
basic input/output operations, such 
as "accept a character from the 
keyboard" or "output a sector on a 
disk." Kernel procedures provide a 


relatively safe method of using as¬ 
sembly language procedures in Edi¬ 
son programs as the compiler is 
able to check the number and types 
of the parameters in each procedure 
call. 

The operating system may pass 
some of the kernel procedures as 
parameters to user programs. The 
latter cannot tell the difference be¬ 
tween operating system procedures 
and kernel procedures. In general, 
an Edison program can pass a mix¬ 
ture of its own procedures and its 
external procedures as parameters 
to other Edison programs. 

The flexibility of Edison makes 
it possible to write non-trivial soft¬ 
ware systems as a collection of 
small programs that call one 
another. ■ 

Per Brinch Hansen is Henry Salvatori 
Professor of Computer Science at the 
University of Southern California and 
an expert in programming language 
technology and concurrent systems. 
He developed Concurrent Pascal in 
1975 and invented the monitor con¬ 
cept. He has written Operating System 
Principles (1973) and The Architecture 
of Concurrent Programs (1977), both 
published by Prentice-Hall. 


Size and Performance 

The Edison-PC System consists of 

about 10,000 lines of program text: 


Operating system 
Edison compiler 
Assembler 
Editor 

Text formatter 
Other programs 

Edison programs 
Edison kernel 

Edison system 


1200 lines 
4200 lines 
1500 lines 
600 lines 
500 lines 
300 lines 

8300 lines 
2100 lines 

10400 lines 


The following execution times of 
some of the operating system pro¬ 
cedures were measured on the IBM 
Personal Computer. They include 
disk access times: 

Create 4- Delete File 100 msec 
Open + Close File 20 msec 

More + Read Character 2.4 msec 
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QUANTUM’S MULTI-TASKING, MULTI-USER 

REAL-TIME DEVELOPMENT SYSTEM FOR THE IBM PC. 



THE QUANTUM SYSTEM FEATURES 


THE MULTI-TASKING MULTI-USER REAL-TIME 
MESSAGE-PASSING OPERATING SYSTEM 

(QNX)* 

FASTER, SMALLER AND BETTER THAN UNIX!** 

□ Up to 250 Simultaneous tasks 

□ Either Four or Sixteen simultaneous users 

(specify on order entry) 

□ Code sharing and re-entrancy 

□ 16-level task priorities 

□ Alterable time-slicing 

□ 1-megabyte memory management 

□ Device independent input/output 

□ Disk-loadable drivers 

□ Davong & Genii Drivers standard 

□ Ramdisks standard 

□ Disk-loadable command shell 

□ Pipes in the shell 

□ Task Creation 

Create a new task 

Fork (make exact copy of a task) 

Transform to new task 

□ Inter-Task Communication 

Messages: Send, Receive & Reply 
Ports: Attach, Detach & Signal 

□ 9.6KB Real-Time 

□ Command recall & Re-execute 

□ Type-ahead & command line editing 

□ Serial & Parallel printer support 

□ Printer spooling 

THE QUANTUM C COMPILER & 

8086/8087 ASSEMBLER 
Full Kernighan & Ritchie V7 

*QNX is a trademark of Quantum Software Systems, Ltd. 


FILE SYSTEM 

□ Hierarchical file structure limited only 

by disk storage availability 

□ Time & date stamping of all files 

□ 16-character file and directory names 

□ User, File, Directory & Disk Security 

Record Locking via “Agent” tasks 

□ Multiple readers but one writer 

□ Random file input/output 

□ 32-megabytes per logical drive (8 total) 

FULL SCREEN EDITOR 

□ Memory resident, Ultra-Fast 

□ 256 column window 

□ Insert, block copy, move & delete 

□ Autosave 

□ Word-wrap & autofill 

□ Powerful pattern matching and replacement 

□ Global commands and extensive macro 

capabilities 

□ Complete keyboard translation 

□ Color card supported 

□ The Quantum Line Editor is a subset 

SYSTEM UTILITIES INCLUDE 

□ General listing & sorting 

□ Backup files by date, time & pattern 

□ Async Communications to 9.6KB 

“TALK” to mainframes or micros 
Secure (CRC, block re-send) 

□ Read and Write PC DOS files 

□ Debugger 

□ On-line command syntax help 
**UNIX is a trademark of Bell Laboratories 


TO ORDER CALL TOLL FREE: (800) 538-8157, exi 920 

ADDITIONAL QUANTUM COMPILERS 

All compilers use the INTEL 8087 coprocessor for floating point calculations 

Separate compilation & cross linking, link modules from different languages 
for rapid system development 

Single large shared library 

Simple library update mechanism which allows new modules to be added 
using the editor alone 

DOC-TEXT FORMATTER 
A powerful imbedded text processing system 
Recursive, macro extendable 
Form letter and mailing list capabilities 


• (800) 672-3470, ext. 926 (In California) 

BASIC (Compatible with PC Basic). $300.00 

FORTRAN (ANSI 77). $300.00 

PASCAL (With full extensions). $300.00 

INTEL 8087 COPROCESSOR. $250.00 

MANUALS. $100.00 

ON-LINE SYSTEM DOCUMENTATION. $100.00 

SOURCE FOR THE SHELL. $100.00 

ANNUAL SYSTEM UPGRADE. $200.00 

DOC-TEXT FORMATTER. $300.00 


<§> 


QUANTUM 

SOFTWARE SYSTEMS, INC. 

7219 Shea Court 

San Jose, California 95139 

I am a DUser DDeaier ODistributor 
□ Please send me a brochure 

Name . ,. : _Title___ 


Tel: (408) 629-9402 


<§> 


QUANTUM 

SOFTWARE SYSTEMS, LTD. 

P.O. Box 5318, Station “F* 

Ottawa, Ontario, Canada K2C 3H5 

I am a DUser DDealer □ Distributor 
□Please send me a brochure 

Name Title_ 


Tel: (613) 235-4297 


Company _ 
Address__„ 
City_ 


State 


_ Zip„ 


Company _ 

Address_ 

City. 


„State _ 


Zip 
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COBOL seems to be a forgotten lan¬ 
guage on the IBM PC. Practically 
every software package I read or 
hear about has been implemented 
using one form of BASIC or anoth¬ 
er. With the volumes of software 
systems already existing in COBOL 
this doesn't seem to make sense. 

Why is BASIC the language of 
choice on a microcomputer? I think 
the answers are fairly obvious. 

The growth of the microcom¬ 
puter industry started with systems 
much less capable than the ones 
that are available today. The limit¬ 
ed hardware and software capabili¬ 
ties of the early systems necessitat¬ 
ed the utilization of an interpretive 
language like BASIC. No compiling 
or linking was required. Users 
found (and find) BASIC a simple to 
learn and use language. In addition, 
most of the earlier software pack¬ 
ages were limited in scope. There 
weren't any full-blown financial 
packages as there are today. 

Somewhere along the way the 
precedent was set. BASIC became 
the predominately used microcom¬ 
puter language. 

Today, we find microcom¬ 
puters competing with minicom¬ 
puters. Most of the past microcom¬ 
puter limitations have been 
eliminated. We can buy a PC with 
more than a half a megabyte of 
memory and with enough, relative¬ 
ly fast mass storage to satisfy al¬ 
most every use. 

Still, COBOL is only slowly be¬ 
ing adopted as a microcumputer 
language. This is partially due to 
the additional memory and mass 
storage costs required for any com¬ 
piled language. This additional cost 
would also be incurred when using 
a compiled version of BASIC. 

Large companies have also been 
very cautious in considering a mi¬ 
crocomputer as a solution to any of 
their problems. As these companies 
begin using microcomputers, CO¬ 
BOL will become a dominant lan¬ 
guage as it is in most other busi¬ 
ness-related software systems. The 


How COBOL can— 
with the aid of a few rela tively 
simple assembly language 
subroutines — perform 
an ASCII file transfer 
from the IBM PC to 
another 

computer system. 
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years of COBOL expertise will not 
be sacrificed. The existing software 
won't either. A way to salvage the 
technology and even the software 
will be found. 
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COBOL Versus BASIC 
In terms of execution speed, every 
compiled language is superior to 
every interpretive language. How¬ 
ever, many merits of a language go 
beyond performance capabilities. In 
most cases, ease-of-use and struc¬ 
ture are more important than mi¬ 
croseconds. If this weren't the case, 
each of us would still be coding ma¬ 
chine language. 

. It's unfair to compare interpre-' 
tive BASIC to compiled COBOL in 
terms of performance. We would 
have to compare a compiled version 
of BASIC to a compiled version of 
COBOL to make this performance 
judgment. In fact, I don't know of 
such a comparison; the results 
would be very interesting. 

I don't think an ease-of-use 
judgment can be made either. Both 
languages are equally easy to use in 
the hands of experts. Ease-of-use is 
a personal, subjective matter hard 
to assess. 

The ability to structure a pro¬ 
gram, from my own experience, is 
the edge COBOL has on BASIC. 

You were better off not comment¬ 
ing or structuring BASIC programs 
because of the prices paid in terms 
of memory and speed. The first 
thing done when a BASIC program 
approaches the limitations of mem¬ 


ory has typically been to discard all 
comments and descriptive 
identifiers. 

In fact, BASIC lends itself to 
structuring just as well as COBOL. 
It just hasn't been used that way. 
I'm sure programs being developed 
in BASIC today look very much like 
the programs developed before. By 
this I mean instruction lines with 
multiple instructions, no com¬ 
ments, and very vague descriptive 
identifiers. This is fine if you're pro¬ 
gramming and maintaining for 
yourself. When programming for 
someone else and the possibility 
exists that another person will 
maintain and modify the program, 
then structure and simplicity must 
be a part of the implementation. 


Importing Existing COBOL 
Software 

There are many schemes for im¬ 
porting foreign software into a new 
computer system. Among the easi¬ 
er and less costly schemes involves 
transferring source files from one 
system to another. With most high 
level languages so standardized to¬ 
day, the conversion task becomes 
at worst a manual editing of each 
imported source file and at best an 
automated and programmed mas¬ 
saging of each file. Many language 
conversion tools are available for 
such tasks. 

As a sample file transfer facili¬ 
ty, I have prepared the following de¬ 
scription and the following COBOL 
control program. Though the pro¬ 
gram does not conform in the stric¬ 
test sense to normal COBOL struc¬ 
turing, it does provide a relatively 
good picture of how readable 
COBOL can be. 

In the example, the COBOL 
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program controls the flow of the 
system even though it never actual¬ 
ly opens, reads, or closes a file. It 
doesn't even actually transfer the 
file to the other system. These 
functions are provided by assembly 
language routines that are linked 
with the COBOL program. These 
facilities might normally be found 
in implementations of COBOL, but 
they were not available in the ver¬ 
sion used. 

The COBOL program (see list¬ 
ing 1) is only an example. The as¬ 
sembly language routines named 
OPFILE and RDFILE, which are re¬ 
ferred to in the description, do not 
really exist. ASPORT (see listing 2) 
is an actual assembly language pro¬ 
gram developed as a general pur¬ 
pose runtime routine for COBOL. 

In the example, ASPORT is uti¬ 
lized to transfer source data files 
from an IBM PC to another, un¬ 
known computer system. ASPORT 
could just as easily have been used 
to send an inquiry to a mainframe 
or to respond to an inquiry from a 
mainframe. 

COBOL File Transfer 
Control Software 

The following paragraphs describe 
and illustrate how COBOL, coupled 
with a few relatively simple assem¬ 
bly language subroutines, can per¬ 
form an ASCII file transfer from the 
IBM PC to another computer sys¬ 
tem. The asynchronous port is the 
connecting link between the two 
systems. 

The following assumptions and 
rules are mutually made and agreed 
upon by the control software mod¬ 
ules of the two systems. 

1. The file to be transferred from 
the IBM PC to the receiving 
computer system will be an 
ASCII data file containing no 
control characters other than 
carriage returns and line feeds. 
All other characters will be dis- 
playable ASCII characters. 

Tom Carter’s company. Real Time 
Concepts, develops utility, network¬ 
ing, and telecommunications software 
for the IBM PC and other computers. 


Sept/Oct 1983 
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Table 1: COBOL Working-storage Areas 


Sample COBOL Status Packet: 


000100 

01 Status-Packet. 


000110 

02 Request-Indicator 

PicX. 

000120 

02 Return-Status 

PicX. 

000130 

02 Line-Status 

PicX. 

Sample COBOL Initialization Packet: 


000140 

01 Initialization Packet. 


000150 

02 Baud-Rate 

PicX (4). 

000160 

02 Parity 

PicX. 

000170 

02 Stop-Bits 

PicX. 

000180 

02 Data-Bits 

PicX. 

Sample Write Data Packet: 


000190 

01 Output-Data-Buffer. 


000200 

02 Output-Data-Count 

Comp-0. 

000210 

02 Output-Data 

PicX (I). 

Sample Read Data Packet: 


000220 

01 Input-Data-Buffer. 


000230 

02 Input-Data-Count 

Comp-0. 

000240 

02 Input-Terminator-1 

PicX. 

000250 

02 Input-Terminator-2 

PicX. 

000260 

02 Input-Data 

PicX (1). 


2. The file to be transferred will be 
a standard PC DOS sequential 
file. Each record in such a file is 
terminated by a carriage return 
and a line feed (ODH and OAH). 
The End-of-File (EOF) is signi¬ 
fied by the existence of a 1 AH 
character following the last 
record. 

3. The protocol or handshaking 
procedures define exactly how 
data and control are to be trans¬ 
ferred. The following protocol 
provisions are defined and uti¬ 
lized in our example COBOL 
control program and the soft¬ 
ware residing on the other com¬ 
puter system: 

a. No file record will be greater 
than 120 characters in length. 
This includes the terminating 
carriage return and line feed 
characters. Therefore, the maxi¬ 
mum data transfer will not ex¬ 
ceed this length. 

b. Each data transfer will be termi¬ 
nated by a line feed character. 
This allows the COBOL control 
software to read and transfer a 
data file record without modifi¬ 
cation or manipulation. 


c. The receiving control software 
will postively or negatively ac¬ 
knowledge each data transfer. 
This means that the IBM PC 
COBOL control software must 
read the acknowledgement im¬ 
mediately following a record 
transfer. 

d. These acknowledgements will 
be four characters in length. The 
first two characters will be a nu¬ 
meric status value with "00" 
signifying successful comple¬ 
tion. Other status values will de¬ 
fine various error conditions. 
The last two characters will be 
the standard carriage return and 
line feed terminators. 

e. The reception of an acknowl¬ 
edgement will dictate to the 
COBOL control program what 
its next action should be. A "00" 
status will say, in effect, that the 
record has been received and 
that the receiving system is 
again prepared to read and proc¬ 
ess a next record. Other status 
values will dictate various error 
recovery and/or termination 
procedures. 


COBOL File Transfer 
Control Software Overview 

File transfer control programs are 
relatively simple in scope. When 
problems occur they are usually 
caused by modem or telephone con¬ 
nections or by confused handshak¬ 
ing procedures between the two 
connected computer systems. 

The following steps define the 
essential ingredients found in a file 
transfer mechanism. The computer 
transferring the file is known as the 
SENDER and the computer receiv¬ 
ing it is the RECEIVER. 

Sender Program Flow 

1. The SENDER control program 
must in some way ascertain the 
name of the file to be 
transferred. 

2. This file must be opened and 
prepared for reading. 

3. The communications interface 
must also be prepared for access. 
Included in this preparation are 
any actions required to make the 
connection to the other comput¬ 
er system. On the IBM PC these 
actions involve defining the var¬ 
ious transmission characteris¬ 
tics of the asynchronous inter¬ 
face. Baud rate, parity, stop bits 
and data bits must be defined. If 
modems are used, some actions 
to dial and connect to the other 
system must be taken. Under 
program control, intelligent mo¬ 
dems are capable of automating 
these actions. 


W hen file 
transfer 

problems 
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EVEN AN IBM PC NEEDS A SAFETY NET. 


Only Alloy’s PC-Backup® gives you 
high performance storage/retrieval, 
and protection - at a lower cost. 

Now that the IBM PC comes with a 10 Mbyte 
hard disk, you need a Backup that can keep 
up with it. Alloy’s PC-Backup is designed to 
do just that - and it beats flipping floppies 
every time. 

Alloy’s PC-Backup works like your business 
does: it is file-oriented, backing up files in an 
organized way. It is time and cost efficient too, 
because it never lets you lose important data. 

Designed exclusively for the IBM PC, and 
small to large businesses, here are some of the 
features that make Alloy’s PC Backup the 



mm 


finest safety net PC owners could ever require: 

• Winchester hard disk backup and restore 

• Comprehensive menu driven software 
package (Alloy’s industry standard Tape 
Interchange Package) 

• High speed data transfers 

• Up to 16.5 Mbytes of data per cartridge 
At your ISO now for only $1,995. 

Also available, Alloy’s new 9-track tape drive, 
for mainframe compatibility. 

Alloy Computer Products 
100 Pennsylvania Avenue 
Framingham, Mass. 01701 
(617) 875-6100 

IBM PC is a registered trademark of IBM Corp. PC-Backup is a 
trademark of Alloy Computer Products. 
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Table 2: 

ASPORT Function and Status Codes 

Function Codes 

I = initialize 
W — write 
R = read 

Return-Status Codes 

Y = successful function completion 
N = unsuccessful function completion 
I = invalid parameters 

Line-Status Error Codes 

When RETURN-STATUS contains “I”: 

1 = invalid function 

2 = invalid baud-rate parameter 

3 = invalid parity parameter 

4 = invahd stop-bits parameter 

5 - invahd data-bits parameter 

When RETURN-STATUS contains “N”: 

1 = overrun error 

2 - parity error 

3 - framing error 

4 - break detected 

5 — data set not ready 

6 = multiple errors 

7 = timeout 

8 = data set not ready and no clear 

to send 

9 = end-of-buffer 


4. Once the preparation tasks have 
been completed, the SENDER 
control program reads and trans¬ 
fers each record of the source file 
to the RECEIVER computer sys¬ 
tem. The complexity of this task 
generally depends on the proto¬ 
col (handshaking) procedures 
that have been adopted by the 
computer systems. A protocol 
defines how errors are detected 
and how the control of the inter¬ 
face occurs. 

5. After all file records have been 
read and transferred successful¬ 
ly, the SENDER system must 
notify the RECEIVER system so 
that the received file can be 
closed and preserved. 

6. Once this notification has oc¬ 
curred, the SENDER system 
closes the source file and ex¬ 
ecutes its next action. This next 
action might be program termi¬ 
nation or might be preparation 
for the next file transfer. 


Table 3: Initialization-Packet Values 
Baud-Rate 


100 = 
150 = 

300 = 

600 = 
1200 = 
2400 = 
4800 = 
9600 = 


110 baud 
150 baud 
300 baud 
600 baud 
1200 baud 
2400 baud 
4800 baud 
9600 baud 


Note: All 3 character BA UD-RATE 
specifications must be left-justified 
and space-filled. 


For example: 

MOVE ’300 ' to BAUD-RATE. 

Parity 

E - even parity 
O - odd parity 
N = no parity specification 

Stop-Bits 

1-1 stop bit 
2 - 2 stop bits 

Data Bits 

7 = seven data bits 

8 = eight data bits 


Receiver Program Flow 

1. The RECEIVER control program 
must prepare its communica¬ 
tions interface. 

2. The file being transferred must 
be identified to the RECEIVER 
system. In the case of the follow¬ 
ing example COBOL SENDER 
program, the file name is trans¬ 
ferred to the RECEIVER before 
any of the actual file data. This 
allows the RECEIVER program 
to create and prepare a file by the 
same name for the file data being 
transferred. In other cases, the 
RECEIVER program might just 
use a scratch file for this purpose 
and then rename the file after 
the successful completion of the 
transfer. 

3. Once the RECEIVER file has 
been created and prepared, the 
RECEIVER control program 
simply reads each file record 
from the asynchronous port and 
then writes the record to the 
newly created file. This contin¬ 
ues until all records have been 
received and written to the file 
successfully. 


4. The created file is then closed 
and preserved on the RECEIVER 
system. 

Line by Line Description of 
Sample COBOL Program 

The following paragraphs describe 
on a line by line basis how the sam¬ 
ple COBOL program successfully 
implements the SENDER side 
mechanisms in the file transfer 
interface. 

1. Line numbers 001070 through 
001090 

The system operator is prompt¬ 
ed for the name of the file to be 
transferred and the name is 
accepted. 

2. Line numbers 001110 through 
001160 

The file is opened and the com¬ 
pletion status is checked. A file 
open error status is handled ap¬ 
propriately. Notice that the 
COBOL program does not open 
the file itself since dynamic file 
allocation is difficult or non-ex¬ 
istent in most COBOL imple¬ 
mentations. Assembly language 
routine OPFILE is used for this 
purpose. The COBOL program 
passes a status area and an area 
containing the file name to OP- 
FILE which opens the file and re¬ 
turns a completion status to the 
calling COBOL program. 

3. Line numbers 001220 through 
001310 

Once the file has been success¬ 
fully opened, the asynchronous 
port is the next resource to be 
handled. It must be initialized. 
This includes defining its oper¬ 
ating characteristics. The baud 
rate is set to 9600 baud since the 
assumed connection to the oth¬ 
er system is a direct connection. 
No modems are involved. There 
is no parity and there is 1 stop bit 
and 7 data bits in each character. 
An "I" (initialize) is placed in 
the request indicator and the 
call to the asynchronous Assem¬ 
bly language interface routine is 
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Omnisoft Brings 
Mai 


ame Power 


are accepted and used in engineering 
mathematics, statistics, physical sciences 
social sciences, psychology 


medicine 

research and development, business man¬ 
agement and finance. All packages are 
available in either FORTRAN or Pascal 
languages and may be operated as stand¬ 
alone interactive problem solvers or as a 
comprehensive library for incorporation 
directly into your application programs. 
A standardized file I/O and data mpnage- 
ment system is available for all Orpnisoft 
technical software allowing you effortless* 
communication between any combination 
of utilities and continuity in computa¬ 
tional access. User orientated full docu¬ 
mentation is provided with each package, 
consistently structured and quick^ refer¬ 
ence indexed for ease of use./5mnisoft 
.professional software products are fully 
supported by our software design ptaff to 
insure y\ur needs are properly served. 


deve op the technology of the future. 
Microcomputers can now provide the 
power of mainframe systems with in¬ 
creased flexibility and improved man- 
machine interaction. Managers have found 
that microcomputers dramatically increase 
productivity with existing personnel. How¬ 
ever, as the technical professional, you 
need quality software utilities if you are to 
apply your creativity to problem sowing 
rather than “re-inventing the wheefT To 
satisf/ this need, Omnisoft offers a com¬ 
plete line of technical software packages 
written^by professionals in Ua variety of 
disciplines. Comparable ip scope and 
sophistication to mainframe implement¬ 
ations, these accurate and reliable codes 


Engineering and Business Graphics 


Statistical analysis 

Control Systems Analysis and Design • Dynamic Systems Modeling and Analysis 
Structural Analysis and Design • Thermodynamics • Heat Transfer 
Fluid Mechanics • Optics • Mechanical, Civil, Chemical, Electrical Engineering 


Numerical methods • 


Omnisoft is constantly developing new 
software tools for the technical pro¬ 
fessional. Write today for detailed 
descriptions of Omnisoft technical 
software products and services. 

CIRCLE NO. 162 ON READER SERVICE CARD 


OMNISOFT CORPORATION 

9960 Owensmouth Avenue, Suite 32 
Chatsworth, CA 91311 • (213)709-1286 
Dept. T1 



















executed. Notice that no status 
checking occurs at the return 
point in the COBOL program. 
This is simply because no con¬ 
sistent method was found for 
failure determination. If the ini¬ 
tiation fails, the first access to 
the asynchronous port will echo 
the failure. 

4. Line numbers 001370 through 
001520 

Once the file has been opened 
and the interface has been initia¬ 
lized, the SENDER program 
transfers the file name to the RE¬ 
CEIVER system. A "W" request 
indicator directs the asynchro¬ 
nous runtime routine to transfer 
the data. Notice in the building 
of the output data that lines 
001430 and 001440 use the "13" 
and "10" notation. In some 
COBOL implementations this 
notation defines the 13th and 
10th characters of the standard 
ASCII character chart. In the 
sample program, this is the way 
that the carriage return and line 
feed characters are moved, as the 
terminator characters, into the 
output buffer. Notice also the 
mechanism used to initialize 
the output transfer count. The 
implementation of COBOL used 
in the testing of ASPORT had 
the bytes of a COMP-O data item 
reversed from the way expected 
by the assembly language rou¬ 
tine. ASPORT expected the 
most significant bits in the left 
byte and the least significant in 
the right byte. When passed by 
COBOL, they were exactly 
reversed. 

5. Line numbers 001580 through 
001750 

After successful transmission of 
the file name, the SENDER sys¬ 
tem must receive and interro¬ 
gate the acknowledgement from 
the RECEIVER system. To do 
this, the SENDER constructs 
and passes a status area and an 
input reception area (4 charac¬ 
ters in length with a line feed 
character specified as the data 
terminator) to ASPORT. 
ASPORT uses the input recep¬ 


tion buffer to receive and store 
the acknowledgement. Remem¬ 
ber, the first two characters con¬ 
tain a two digit numeric status 
code and the last two characters 
contain the carrige return and 
line feed terminating characters. 
After successfully or unsuccess¬ 
fully completing its task, 
ASPORT returns control and a 
status indicator to the calling 
COBOL program. Lines 001710 
and 001720 interrogate the 
ASPORT completion status and 
lines 001740 and 001750 inter¬ 
rogate whether the acknowl¬ 
edgement from the RECEIVER 
system is positive or negative. 
Appropriate error routines 
might attempt to retry the trans¬ 
mission of the file name or, per¬ 
haps, abort further processing. 

6. Line numbers 001870 through 
001940 

Now the COBOL program is 
ready to read and transfer the in¬ 
dividual data file records. This 
begins by calling assembly lan¬ 
guage routine RDFILE, which 
reads the data file records, stores 
them in the COBOL output data 
area, and returns to the calling 
routine. A binary zero return 
status indicates a successful 
read, a binary 1 indicates the 
EOF, and other status values in¬ 
dicate various types of errors. 
Lines 001890 through 001910 
determine whether a read error 
occurred and, if so, whether the 
error was an EOR or some other 
type of read error. Lines 001930 
through 001940 separate a suc¬ 
cessful read from an EOF. An 
EOF status causes several, criti¬ 
cal functions to occur: 

a. The EOF condition must be 
made known to the RECEIVER 
system for proper file closing. 

b. The file on the SENDER system 
should be closed. 

c. The next action, whether it be 
another data file transfer or pro¬ 
gram termination, occurs. Run¬ 
time routine RDFILE does more 
than simply read the file record 
and place into the COBOL trans¬ 
mission buffer. It also guaran¬ 


tees the existence of the record 
terminators and it places the 
character count of the record 
into the transmission byte 
counter for the asynchronous in¬ 
terface routine. 

7. Line numbers 002000 through 
002070 

Once a record is successfully 
read, it is transferred (written) to 
the other computer system. The 
COBOL program accomplishes 
this by giving the file read buffer 
(where routine RDFILE placed 
the record) to ASPORT for the 
actual data transfer. An error re¬ 
turn status causes the execution 
of appropriate error handling 
procedures. 

8. Line numbers 002130 through 
002300 

The positive or negative ac¬ 
knowledgement is read from the 
RECEIVER computer system. A 
positive acknowledgement 
states that the record was re¬ 
ceived and written to the file and 
that the RECEIVER is again pre¬ 
pared to receive a data record. A 
negative acknowledgement 
states that an error has occurred. 
The specific status would dic¬ 
tate recovery, retry, and/or ter¬ 
mination procedures to be fol¬ 
lowed by the SENDER system. 
After receiving a positive ac¬ 
knowledgement, the SENDER 
program returns to the top of the 
processing loop to read and 
transfer the next record. 

ASPORT 

The remainder of this article is 
dedicated to the formats and inter¬ 
facing rules of ASPORT, the 
COBOL asynchronous interface 
runtime routine. These are includ¬ 
ed for clarity and informative 
purposes. 

Return Status Values 
The STATUS-PACKET (see table 1) 
is used by the COBOL program to 
indicate the type of request (initia¬ 
lize, write, or read) being made to 
runtime routine ASPORT and is 
used by ASPORT to return the 
completion status of the request to 
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LOOK WHO BUYS 
SOFTWARE 
FROM US! 



I f you order software from 
us. you're in good com¬ 
pany. You see. some of 
our best customers are 
America's biggest corpora¬ 
tions. 

Maybe they’re attracted 
by our low. low prices (big 
companies are price-conscious 
too!) 

Or maybe when you're 
an “IBM”, you're looking for 
something extra. Like the 
personal service, giant inven¬ 
tory. and in-depth technical 


support you’ll find at 
XOO-SOFTWARE 

You see, when you call 
z/.v. we'll take care of you like 
our business depends on it. 
Because it does. Which 
means w hen you place an 
order, you can be sure we’ll 
fill it the same day. And that 
our unique Order Tracking 
System™ is keeping tabs on 
your order every step of the 
way. 

Most important, we'll be 
there if you need us after 


vour software arrives. We’ll 
make sure that you'll receive 
the finest post-delivery service 
in the industry. And that’s a 
promise. 

Next time you're looking 
for low price and great 
service, do what IBM. 

General Electric, and a lot of 
other big companies do. Pick 
up the phone and give us 
a call. 

We’ll show you why 
some hard-headed companies 
buy their software from us. 


CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES. 


WordStar $269 

dBASE II $459 

SuperCalc 2 $139 

Multiplan $199 

WordStar®/ 

MailMergc “ 

InfoStar $299 

WsiCalc $189 

PerfertWriter $289 

A.L.S." 

Z 80 Card $129 

CP/M Card $359 

Smarterm $149 

ALPHA SOFTWARE" 

Apple IBM Connection $150 

Executive Package $115 

Other Products CALL 

APPLIED SOFTWARE TECHNOLOGY" 
Versaform $289 

ASHTONTATE" 

dBase II $459 

ASPEN SOFTWARE" 

Grammatik $ 60 

Random House Proofreader $ 39 
Random House Thesaurus $119 
C.M.B. Ill ENTERPRISES" 

WS Patch and WS Keys $ 45 

COMPUTING!" 

Power! $119 

CONTINENTAL SOFTWARE" 

Home Accountant CALL 

DIGITAL RESEARCH" 

CBASIC $109 

CB-80 Compiler $379 

PASCAL/MT+ $259 

SPP $155 

Access Manager $225 

Display Manager $299 

CBASIC 86 $149 

PASCAL/MT+ 86 $299 

Concurrent CP/M 86 $259 

CP/M 86 $49 

FOX AND GELLER" 

Quickcode $229 

dGraph $229 

dUtil $ 69 

HAYES" 

Smart Modem $549 

H0WARDS0FT" 

All Products CALL 

IUS" 

Easywriter II CALL 

Easyspeller II CALL 

Easywriter/Speller CALL 

Easyfiler CALL 

Financial Management Series CALL 
LEXISOFT" 

Spellbinder CALL 

UFETREE SYSTEMS" 

Volkswriter CALL 

Lotus" 1/2/3 $399 

METAS0FT" 

Benchmark CALL 

MICROLAB" 

Tax Manager $179 

MICROPRO- 

Wordstar $269 

Wordstar/MailMerge $369 

Wordstar/MailMerge/SpellStar $509 
Wordstar/InfoStar $549 

MailMerge $149 

InfoStar $299 

CalcStar $ 89 

DataStar $179 

SuperSort $149 

SpellStar $149 

ReportStar $229 

Other Products and 

Specials CALL 

MICROSOFT- 

RAM Card" $ 89 

Softcard" $259 

Videoterm (Videx") $269 

All Three Above $509 

MBASIC 80 $275 

, BASIC Compiler $295 

COBOL Compiler $549 

FORTRAN 80 $349 

Multiplan $199 

Flight Simulator $ 45 

Enhancer II (Videx") $119 

Other Products CALL 

MICR0STUF" 

Crosstalk $119 

OASIS" 

The Word Plus $129 

Punctuation and Style $109 

ORGANIC" 

Milestone $269 

PBL CORPORATION" 

Personal Investor $105 

PEACHTREE" 

Accounting PeachText -Others CALL 
Series 4 Accounting Modules $369 ea 
PERFECT SOFTWARE" 

Perfect Writer $289 

Perfect Speller $169 | 

Perfect Writer/Speller $409 

Perfect Calc $169 

Perfect Filer $279 

All Four Perfect Products $799 

PICKLES AND TROUT" 

CP/M lor TRS Model II $169 

CP/M for TRS Model 16 $189 

Hard Disk $225 

SOFTWARE PUBLISHERS" 

PFS File $ 95 

PFS Report $ 95 

PFS Graph $ 95 

S0RCIM" 

SuperCalc $129 

SuperCalc 7 $139 

SuperWriter $179 

SpellGuard $139 

VISIC0RP” 

VisiCalc $189 

VisiTerm $ 85 

VisiDex $189 

VisiFile $249 

VisiSchedule $249 

VisiTrend/Plot $249 

VistWord $299 

Business Forecaster $100 

Desktop Planner $249 

FLOPPY DISKETTES (Boxes of Ten) 
i. 8" $ 25 

1 5" (SS) $ 25 

5" (DS) $ 35 

Large Quantities CALL 


□ Purchase orders accepted. 

Please call us in advance. 

□ Prompt UPS 3 day Blue Label. 

□ Call for shipping charges, free 
catalog, and other low software 
prices. 

□ Now open Mon. Sat. 

□ International and national dealer 
requests welcome. 

□ Quantity discounts available. 

□ Prices may change. 


WRITE: -\ 

5E3TS-'- ( 800-S0FTWHRI) 

M CA residents Vi ■ 

add sales tax JO ORDER, CALL TOLL-FREE: 800 - 227-4587 

‘Copyright 800-Software 1983 ’ 

Microsoft is a registered trademark, and Soltcard. RAM IN CALIFORNIA: 800-622-0678 or 415-644-3611 

Card, and Multiplan are trademarks o( the Microsoft Corporation 
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calling COBOL program. The call¬ 
ing COBOL program must initia¬ 
lize STATUS-PACKET entry RE¬ 
QUEST-INDICATOR to the 
function request code before calling 
ASPORT. Table 2 shows the func¬ 
tion and status codes, and the con¬ 
ditions which generate them. 

Asynchronous Port 
Initialization 

The asynchronous port must be ini¬ 
tialized before any data reading or 
data writing can occur. To initialize 
the asynchronous port, the calling 
COBOL program must initialize 
the STATUS-PACKET and INI¬ 
TIALIZATION-PACKET areas be¬ 
fore calling runtime routine 
ASPORT. 

The STATUS-PACKET defines 
the requested function (INITIAL¬ 
IZE) to ASPORT and provides an 
area to be used by ASPORT to re¬ 
turn two completion status values 
(RETURN-STATUS and LINE- 
STATUS) to the calling COBOL 
program. To initialize these param¬ 
eters, move an "I" to variable RE¬ 
QUEST-INDICATOR and move 
low-values to varibles RETURN- 
STATUS and LINE-STATUS. 

The INITIALIZATION- PACK¬ 
ET defines the various port vari¬ 
ables to ASPORT and must also be 
initialized by the calling COBOL 
program. Table 3 defines the ac¬ 
ceptable values for the variables in 
the INITIALIZATION-PACKET. 

Upon completion of the initial¬ 
ization request, ASPORT moves a 
completion status to entry RE- 
TURN-STATUS and moves an er¬ 
ror status (see TECHNICAL REF¬ 
ERENCE, appendix A pages 20 and 
21) to entry LINE-STATUS. The 
COBOL program is responsible for 
interpreting, verifying, and han¬ 
dling these completion status 
values. 

A sample initialization request 
is shown in listing 2. 

Asynchronous Port Write 
To write data to the asynchronous 
port, the calling COBOL program 
must initialize the STATUS- 
PACKET and OUTPUT-DATA- 
BUFFER areas before calling 


ASPORT. The STATUS-PACKET 
defines the requested function 
(WRITE) to ASPORT and provides 
an area to be used by ASPORT to re¬ 
turn two completion status values 
(RETURN-STATUS and LINE- 
STATUS) to the calling COBOL 
program. To initialize these param¬ 
eters, move a "W" to variable RE¬ 
QUEST-INDICATOR and move 
low-values to variables RETURN- 
STATUS and LINE-STATUS. 

The OUTPUT-DATA-BUFFER 
defines the count of characters to be 
sent (written) in variable OUTPUT- 
DATA-COUNT and the actual data 
characters in user-defined variable 
OUTPUT-DATA. The calling 
COBOL program is responsible for 
initializing these variables. 
ASPORT uses the OUTPUT- 
DATA-COUNT to control the 
number of data characters written 
to the asynchronous port. 

If an error does not occur during 
the transfer, ASPORT will return to 
the calling COBOL program after 
all data characters have been trans¬ 
ferred. STATUS-PACKET variable 
RETURN-STATUS will be "Y" and 
STATUS-PACKET variable LINE- 
STATUS will be "O" (successful 
completion). If an error does occur 
during transmission, ASPORT will 
cease sending data characters, setup 
STATUS-PACKET variable RE¬ 
TURN-STATUS to "N," setup 
STATUS-PACKET variable LINE- 
STATUS to the appropriate error 
code (refer to RETURN-STATUS 
VALUES) and then return to the 
calling COBOL program. 

The hardware architecture of 
the IBM PC represents 16 bit binary 
numbers with the most significant 
eight bits of the number in the left 
byte of a word and the least signifi¬ 
cant eight bits in the right byte. Ini¬ 
tial testing of ASPORT found that 
COBOL represents a 16 bit binary 
data item (COMP-O) in the reverse 
order. It became necessary for 
COBOL to reverse COMP-O data 
items before calling ASPORT. The 
example in listing 3 illustrates this 
point. 

Asynchronous Port Read 
To read data from the asynchro¬ 


nous port, the calling COBOL pro¬ 
gram must initialize the STATUS- 
PACKET and INPUT-DATA- 
BUFFER areas before calling 
ASPORT. The STATUS-PACKET 
defines the requested function 
(READ) to ASPORT and provides 
an area to be used by ASPORT to re¬ 
turn two completion status values 
(RETURN-STATUS and LINE- 
STATUS) to the calling COBOL 
program. To initialize these param¬ 
eters, move an "R" to variable RE- 
QUEST-INDICATOR and move 
low-values to variables RETURN- 
STATUS and LINE-STATUS. 

The INPUT-DATA-BUFFER is 
subdivided into four entries: 

INPUT-DATA-COUNT 

INPUT-TERMINATOR-1 

INPUT-TERMINATOR-2 

INPUT-DATA 

INPUT-DATA-COUNT must 
be initialized by the calling COBOL 
program to equal the length (in 
characters) of the INPUT-DATA 
entry. ASPORT uses this numeric 
entry to insure that the input data 
area is not overrun (more data than 
space). 

INPUT-TERMINATOR-1 and 
INPUT-TERMINATOR-2 must be 
initialized by the calling COBOL 
program to the 1 or 2 character end- 
of-transmission indentifier. If no 
end-of-transmission identifier ex¬ 
ists, then a space must be moved to 
each terminator entry. If only one 
end-of-transmission identifier ex¬ 
ists, then that identifier must be 
moved to INPUT-TERMINATOR- 
1 and a space must be moved to IN- 
PUT-TERMINATOR-2. 

The INPUT-DATA entry is 
used by ASPORT to save the re¬ 
ceived input characters. The IN¬ 
PUT-DATA-COUNT entry defines 
the size (how many characters will 
fit) of the INPUT-DATA entry. As 
characters are received, ASPORT 
checks each against the specified 
end-of-transmission characters. If 
the end-of-transmission characters 
are received, ASPORT saves them 
in the INPUT-DATA area and 
places the count of characters (in- 
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eluding the end-of-transmission 
characters) in the INPUT-DATA- 
COUNT entry. 

If no end-of-transmission char¬ 
acters are specified, ASPORT reads 
data until the INPUT-DATA entry 
is full (based on the INPUT-DATA- 
COUNT). Again, the INPUT- 


DATA-COUNT entry is set to re¬ 
flect the actual count of characters 
received and held in the INPUT- 
DATA area. 

Refer to RETURN STATUS 
VALUES for a description of the re¬ 
turn status conditions. If an end-of- 
transmission identifier is specified 


but not received before the end-of- 
buffer condition, then RETURN- 
STATUS will be set to "N" and 
LINE-STATUS will be set to "9." 

An example of a read request is 
shown in listing 4. 

The program ASPORT is 
shown in listing 5. ■ 


001100* 

001110 

MOVE ZERO TO OPEN-STATUS-VALUE. 

001120* 

001130 

001140* 

CALL "0PFILE" USING OPEN-RETURN-STATUS, FILE-NAME. 

001150 

001160 

nm i 7n* 

IF OPEN-STATUS-VALUE NOT EQUAL ZERO 

PERFORM 0900-FILE-OPEN-ERROR. 

001180********************************************************* 

001190* INITIALIZE THE ASYNCHRONOUS PORT 

nm?on ********************************************************* 

001210* 

001220 

MOVE "l200" TO BAUD-RATE. 

001230 

001240 

001250 

MOVE "N" TO PARITY. 

MOVE "1" TO STOP-BITS. 

MOVE "7" TO DATA-BITS. 

001260* 

001270 

001280 

MOVE "I" TO REQUEST-INDICATOR. 

MOVE LOW-VALUES TO RETURN-STATUS. 

001290 

001300* 

001310 

001320* 

MOVE LOW-VALUES TO LINE-STATUS. 

CALL "ASPORT" USING STATUS-PACKET, INITIALIZATION-PACKET. 

001340* WRITE THE FILE NAME TO THE OTHER SYSTEM 

001350********************************************************* 

001360* 


001370 

001380 

001390 

MOVE "W" TO REQUEST-INDICATOR. 

MOVE LOW-VALUES TO RETURN-STATUS. 

MOVE LOW-VALUES TO LINE-STATUS. 

001400* 

001410 

001420 

MOVE SPACES TO WRITE-FILE-NAME. 

MOVE FILE-NAME TO WRITE-FILE-NAME. 

001430 

001440 

001450 

001460 

001470 

MOVE ""13"" TO WRITE-FILE-CR. 

MOVE ""10"" TO WRITE-FILE-LF. 

MOVE 18 TO SWITCH-1. 

PERFORM 0950-SWITCH-BINARY-NUMBERS. 

MOVE SWITCH-3 TO WRITE-FILE-COUNT. 

001480* 

001490 

001500* 

CALL "ASPORT" USING STATUS-PACKET, WRITE-FILE-PACKET. 

001510 

001520 

001530* 

IF RETURN-STATUS NOT EQUAL "0" 

PERFORM 0960-ASYNCHRONOUS-WRITE-ERROR. 

001540********************************************************* 

001550* REA0 ACKNOWLEDGEMENT FROM CONNECTED SYSTEM 

001560********************************************************* 

001570* 

001580 

001590 

001600 

MOVE "R" TO REQUEST-INDICATOR. 

MOVE LOW-VALUES TO RETURN-STATUS. 

MOVE LOW-VALUES TO LINE-STATUS. 

001610* 

001620 

001630 

MOVE SPACES TO INPUT-DATA, INPUT-DATA-STATUS. 

MOVE SPACES TO INPUT-TERMINATOR-2. 

001640 

001650 

001660 

001670 

001680* 

001690 

001700* 

001710 

MOVE ""10"" TO INPUT-TERMINATOR-1. 

MOVE 4 TO SWITCH-1. 

PERFORM 0950-SWITCH-BINARY-NUMBERS. 

MOVE SWITCH-3 TO INPUT-DATA-COUNT. 

CALL "ASPORT" USING STATUS-PACKET, INPUT-DATA-BUFFER. 

IF RETURN-STATUS NOT EQUAL "0" 

001720 

001730* 

001740 

PERFORM 0970-ASYNCHRONOUS-READ-ERROR. 

IF INPUT-DATA-STATUS NOT EQUAL "00" 

001750 

001760* 

PERFORM 0970-ASYNCHRONOUS-READ-ERROR. 


TECH JOURNAL PROGRAM LISTING #1 

000100*****************************”*************************** 

000110* 

DATA DIVISION 


000120********************************************************** 

000130* 



000140 DATA DIVISION. 





000150* 



000160 WORKING-STORAGE SECTION. 


000170* 


PIC X(16). 

000180 01 

r i Lb-NAMb 

000190* 

000200 01 

OPEN-RETURN-STATUS. 


000210 

03 OPEN-STATUS-VALUE 

COMP-O. 

000220* 

000230 01 

READ-RETURN-STATUS. 


000240 

000250* 

03 READ-STATUS-VALUE 

COMP-O. 

000260 01 

STATUS-PACKET. 


000270 

03 REQUEST-INDICATOR 

PIC X. 

000280 

03 RETURN-STATUS 

PIC X. 

080280 

03 LINE-STATUS 

PIC X. 

000300* 



000310 01 

000320 

INITIALIZATION-PACKET. 


03 BAUD-RATE 

PIC X(4). 

000330 

03 PARITY 

PIC X. 

000340 

03 STOP-BITS 

PIC X. 

000350 

000360* 

03 DATA-BITS 

PIC X. 

000370 01 

OUTPUT-DATA-BUFFER. 


000380 

03 OUTPUT-DATA-COUNT 

COMP-O. 

000390 

000400* 

03 OUTPUT-DATA 

PIC X(120). 

000410 01 

INPUT-DATA-BUFFER. 


000420 

03 INPUT-DATA-COUNT 

COMP-O 

000430 

03 INPUT-TERMINATOR-1 

PIC X. 

000440 

03 INPUT-TERMINATOR-2 

PIC X. 

000450 

03 INPUT-DATA-STATUS 

PIC X(2). 

000460 

000470* 

03 INPUT-DATA 

PIC X{2). 

000480 01 

SWITCH-1. 


000490 01 

SWITCH-2 

REDEFINES SWITCH-1. 

000500 

03 SWITCH-HIGH-1 

PIC X. 

000510 

03 SWITCH-LOW-1 

PIC X. 

000520* 

000530 01 
none;an m 

SWITCH-3. 

SWITCH-4 

REDEFINES SWITCH-3. 

UUUDhU Ul 

000550 

03 SWITCH-HIGH-2 

PIC X. 

000560 

03 SWITCH-LOW-2 

PIC X. 

000570* 

000580 01 

WRITE-FILE-PACKET. 


000590 

03 WRITE-FILE-COUNT 

COMP-O. 

000600 

03 WRITE-FILE-NAME 

PIC X(16). 

000610 

03 WRITE-FILE-CR 

PIC X. 

000620 

03 WRITE-FILE-LF 

PIC X. 

000630* 



001000********************************************************** 

001010* 

PROCEDURE D I V I 

SION 

001020********************************************************** 

nm nm dph( 

'PniiDP niui qthm 


UUIUjU rKUi 

^CUUKc U1 ViMUN. 


001040* 



001050 0100-BEGIN-FILE-TRANSFER. 


001060* 

001070 

MOVE SPACES TO FILE-NAME. 


001080 

DISPLAY "ENTER NAME OF FILE 

= ". 

001090 

ACCEPT FILE-NAME. 
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001770********************************************************** 

001780* READ AND TRANSFER FILE RECORD TO CONNECTED SYSTEM 
001790********************************************************** 

001800* 

001810 0200-READ-AND-TRANSFER-LOOP. 

001820* 

001840* READ THE FILE RECORD FROM THE FILE 
001850********************************************************** 

001860* 

001870 CALL "RDFILE U USING READ-RETURN-STATUS, OUTPUT-DATA-BUFFER. 
001880* 

001890 IF READ-STATUS-VALUE NOT EQUAL ZERO 
001900 IF READ-STATUS-VALUE NOT EQUAL 01 

001910 PERFORM 0910-FILE-READ-ERROR. 

001920* 

001930 IF READ-STATUS-VALUE EQUAL 01 

001940 PERFORM 092Q-END-QF-DATA-FILE. 

001950* 

001960********************************************************** 

001970* WRITE THE FILE RECORD TO THE CONNECTED SYSTEM 
001980********************************************************** 

001990* 

002000 MOVE "W" TO REQUEST-INDICATOR. 

002010 MOVE LOW-VALUES TO RETURN-STATUS. 

002020 MOVE LOW-VALUES TO LINE-STATUS. 

002030* 

002040 CALL "ASPORT" USING STATUS-PACKET, OUTPUT-DATA-BUFFER. 

002050* 

002060 IF RETURN-STATUS NOT EQUAL ZERO 

002070 PERFORM 0960-ASYNCHRONOUS-WRITE-ERROR. 

002080* 

002090********************************************************** 

002100* READ ACKNOWLEDGEMENT FROM CONNECTED SYSTEM 
002110 ********************************************************** 

002120 * 

002130 MOVE "R" TO REQUEST-INDICATOR. 

002140 MOVE LOW-VALUES TO RETURN-STATUS. 

002150 MOVE LOW-VALUES TO LINE-STATUS. 

002160* 

002170 MOVE SPACES TO INPUT-DATA, INPUT-DATA-STATUS. 

002180 MOVE SPACES TO INPUT-TERMINATOR-2. 

002190 MOVE ““10"" TO INPUT-TERMINATOR-1. 

002200 MOVE 4 TO SWITCH-1. 

002210 PERFORM 0950-SWITCH-BINARY-NUMBERS. 

002220 MOVE SWITCH-3 TO INPUT-OATA-COUNT. 

002230* 

002240 CALL "ASPORT" USING STATUS-PACKET, READ-DATA-BUFFER. 

002250* 

002260 IF RETURN-STATUS NOT EQUAL "0" 

002270 PERFORM 0960-ASYNCHRONOUS-READ-ERROR. 

002280* 

002290 IF INPUT-DATA-STATUS NOT EQUAL "00" 

002300 PERFORM 0960-ASYNCHR0N0US-READ-ERROR. 

002310* 

002320 GO TO 0200-READ-AND-TRANSFER-LOOP. 

002330* 

TECH JOURNAL PROGRAM LISTING #2 


SAMPLE ASYNCHRONOUS PORT INITIALIZATION REQUEST 


000190* 

000200 INITIALIZE-ASYNCHRONOUS-PORT. 

000210 * 

000220 MOVE 'I' TO REQUEST-INDICATOR. 

000230. MOVE LOW-VALUES TO RETURN-STATUS. 

000240 MOVE LOW-VALUES TO LINE-STATUS. 

000250* 

000260 MOVE '1200‘ TO BAUD-RATE. 

000270 MOVE * E' TO PARITY. 

000280 MOVE ’1 * TO STOP-BITS. 

000290 MOVE '8' TO DATA-BITS. 

000300* 

000310 CALL ’ASPORT' USING STATUS-PACKET, INITIALIZATION-PACKET. 


000320* 

000330 IF RETURN-STATUS NOT EQUAL ’Y’ 
000340 PERFORM USER-ERROR-ROUTINE. 

000350* 


TECH JOURNAL PROGRAM LISTING #3 

SAMPLE ASYNCHRONOUS PORT WRITE REQUEST 
000040* 


000050 01 

SWITCH-1 

COMP-O. 


000060 01 

SWITCH-2 

REDEFINES 

SWITCH-1. 

000070 

02 SWITCH-HIGH-1 

PIC X. 


000080 

02 SWITCH-LOW-1 

PIC X. 


000090* 




000100 01 

SWITCH-3 

COMP-O. 


000110 01 

SWITCH-4 

REDEFINES 

SWITCH-3. 

nnm ?n 

n? CU TTPW-MTGU-9 



VJUU 1 lU 

\jl oWllLM nibn c 

r 1L X. 


000130 

02 SWITCH-LOW-2 

PIC X. 



000140* 


000290* 

000300 WRITE-ASYNCHRONOUS-PORT. 

000310* 

000320 MOVE ’W’ TO REQUEST-INDICATOR. 

000330 MOVE LOW-VALUES TO RETURN-STATUS. 

000340 MOVE LOW-VALUES TO LINE-STATUS. 

000350* 

000360 MOVE 14 TO OUTPUT-DATA-COUNT. 

000365 PERFORM 0900-SWITCH-BINARY-NUMBERS. 

000370 MOVE 'THIS IS A TEST' TO OUTPUT-DATA. 

000380* 

000390 CALL 'ASPORT' USING STATUS-PACKET, OUTPUT-DATA-BUFFER. 
000400* 

000410 IF RETURN-STATUS NOT EQUAL 'Y* 

000420 PERFORM USER-ERROR-ROUTINE. 

000430* 


001200 * 

001210 0900-SWITCH-BINARY-NUMBERS. 

001220 * 

001230 MOVE OUTPUT-DATA-COUNT TO SWITCH-1. 

001240 MOVE SWITCH-HIGH-1 TO SWITCH-LOW-2. 

001250 MOVE SWITCH-LOW-1 TO SWITCH-HIGH-2. 

001260 MOVE SWITCH-3 TO OUTPUT-DATA COUNT. 

001270 EXIT. 

001280* 


TECH JOURNAL PROGRAM LISTING #4 


SAMPLE ASYNCHRONOUS PORT READ REQUEST 


000500* 

000510 READ-ASYNCHRONOUS-PORT. 

000520* 

000530 MOVE 'R' TO REQUEST-INDICATOR. 

000540 MOVE LOW-VALUES TO RETURN-STATUS. 

000550 MOVE LOW-VALUES TO LINE-STATUS. 

000560* 

000570 MOVE 80 TO INPUT-DATA-COUNT. 

000575 PERFORM 0900-SWITCH-BINARY-NUMBERS. 

000580 MOVE SPACE TO INPUT-TERMINATOR-1. 

000590 MOVE SPACE TO INPUT-TERMINATOR-2. 

000600 MOVE SPACES TO INPUT-DATA. 

000610* 

000620 CALL 'ASPORT* USING STATUS-PACKET, INPUT-DATA-BUFFER. 

000630* 

000640 IF RETURN-STATUS EQUAL 'N' 

000650 PERFORM USER-ERROR-ROUTINE. 

000660* 

‘Z 
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TECH JOURNAL PROGRAM LISTING #5 


PAGE 60, 

132 



PAGE 



TITLE 

ASPORT 




(C)COPYRIGHT 1983 - REAL TIME CONCEPTS, INC. 


AUTHOR: 

THOMAS V. CARTER 


; IBM PC ASYNCHRONOUS I/O INTERFACE 


ALLOCATE 

THE WORKING STORAGE SEGMENT 

WSSSEG 

SEGMENT 

PARA PUBLIC 'DATA* 



ALLOCATE 

THE VALIO BAUD RATE SPECIFICATIONS 

BORATE 

DB 

'110 1 



OB 

•150 ' 



DB 

•300 ' 



DB 

* 600 1 



DB 

'1200' 



DB 

‘2400* 



DB 

’4800' 


; 

DB 

‘9600’ 


WSSSEG 

ENDS 




PAGE 



SUBSEG 

ASYNCHRONOUS PORT INTERFACE ROUTINE 

SEGMENT 

PARA PUBLIC 'CODE' 


ASPORT 

PROC 

FAR 



ASSUME 

CS:SUBSEG 

CS = CODE SEGMENT 


PUBLIC 

ASPORT 

EXTERNAL SYMBOL 


VALIDATE-:THE. REQUESTED FUNCTION 



MOV 

3X,ES 

BX = COBOL EXTRA SEGMENT 


PUSH 

BX 

SAVE THE COBOL EXTRA SEGMENT 


MOV 

BX,WSSSEG 

BX = NEW EXTRA SEGMENT ADDRESS 


MOV 

ES.BX 

ES = NEW EXTRA SEGMENT ADDRESS 


PUSH 

BP 

SAVE BP FOR C080L RETURN 


MOV 

BP ,SP 

8P - CURRENT STACK FRAME 


MOV 

BX,[BP+10] 

BX = ARGUMENT 1 ADDRESS 


MOV 

AL,[BX] 

AL = FUNCTION REQUEST 


CHECK FOR AN INITIALIZATION REQUEST 


CMP 

AL.T 

;IS THIS AN INITIALIZE REQUEST? 


JNE 

ASV010 

;BRANCH IF NOT AN INIT REQUEST 


JMP 

ASINIT 

;BRANCH TO INITIALIZE PORT 

A cun1 A . 

CHECK FOR A WRITE REQUEST 


A b VU1U . 

CMP 

AL, * W'* 

;IS THIS A WRITE REQUEST? 


JNE 

ASV020 

;BRANCH IF NOT A WRITE REQUEST 


JMP 

rucrv P 

ASSEND 

no a ppAn rfdiifst 

•.BRANCH TO WRITE DATA 

ASV020: 

LntluN r 

CMP 

Uf\ m i\tnu Kcyuco 1 

AL ' R 1 

; IS THIS A READ REQUEST? 


JNE 

ASV030 

;BRANCH IF NOT A REAO REQUEST 

’ 


* coc a n 

•noAuru t n dpah nata 


INVALID 

REQUEST FUNCTION // ERROR 

ASV030: 

MOV 

AH,T 

;AH = 1 = INVALID FUNCTION 

; 

PAGE 

DADAMPT 

po <;ppnpirATTnN frrqr 




ASPERR: 

MOV 

AL * I' 

A 1 — T - imwai rn OADAMr rcnc 

MOV 

MOV 

MOV 

BX,[BP+10] 

[BX+1],AL 

TRX+7I AH 

ML - 1 - INVALlu rAKAntlcRS 

BX = ARGUMENT 1 ADDRESS 

SETUP RETURN STATUS 

QCT1ID DCT1IDW CTATMC 


LUA'C J > nil 

* Ur KelUKfi > JAIUb 

; RETURN 

TO COBOL CALLING ROUTINE 


ASEXIT: 



POP 

BP 

RESTORE BP FOR COBOL RETURN 

POP 

BX 

RESTORE COBOL EXTRA SEGMENT 

MOV 

ES, BX 

RESTORE COBOL EXTRA SEGMENT 

RET 

4 

RETURN TO COBOL CALLER 

PAGE 



ASYNCHRONOUS PORT INITIALIZATION 


ASINIT: 



SUB 

AX AX 

A Y a 7 CDrt - R T M A R Y ft Alin DA TP 



MA llRu DinMr\T DrtUU KM 1 C 

MOV 

SI,AX 

SI = BAUD RATE TABLE INDEX 

MOV 

BX,[BP+8] 

BX = ARGUMENT 2 ADDRESS 

MOV 

CX,[BX] 

CX = BAUD RATE SPECIFICATION 

MOV 

DX,[BX+2] 

DX = BAUD RATE SPECIFICATION 

MOV 

RX.OFFSET BORATE 

BX = BAUD RATE TABLE ADDRESS 

VALIDATE THE SPECIFIED BAUD RATE 

AS 1010: 



CMP 

CX,ES:[BX+SI] 

COMPARE TO BAUD RATE TABLE 

JNE 

ASI020 

BRANCH IF NOT EQUAL 

CMP 

DX,ES:[BX+SI+2] ; 

COMPARE TO BAUD RATE TABLE 

JE 

AS 1030 ; 

,BRANCH IF VALID BAUD RATE 

UPDATE 

POINTERS AND COUNTERS FOR 

NEXT ENTRY 

ASI020: 



ADD 

SI,4 

INCREMENT SI TO NEXT ENTRY 

INC 

AX 

INCREMENT BINARY BAUD RATE 

CMP 

AX, 7 

COMPARE AX TO MAXIMUM COUNT 

JNG 

ASI010 

BRANCH TO PROCESS NEXT ENTRY 

MOV 

AH,'2' ; 

;‘AH = 2 = INVALID BAUD RATE 

JMP 

ASPERR ; 

iBRANCH TO RETURN TO CALLER 
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VALIDATE THE PARITY SPECIFICATION 

ASI030: 

r .n _ c _ or\T»TC. rrtiiMT 

MUV 

LL , 3 

V, L “ J “ KUIMIC LUUHI 

ROL 

AL.CL 

POSITION BAUD RATE BITS IN AL 

PUSH 

AX 

SAVE BAUD RATE ON THE STACK 

MOV 

BX , C BP+8 ] 

;BX = ARGUMENT 2 ADDRESS 

MOV 

AL.CBX+4] 

;AL = PARITY SPECIFICATION 

CHECK FOR EVEN PARITY 

LMH 

AL, t 

VCI1 rMK i 1 I [ 

JNE 

ASI040 

;NOT EVEN PARITY // CHECK ODD 

' 


•AY = 1 AH = FVFN PARITY 

MOV 

JMP 

AX,18H 

AS 1070 

,MA lOfl CVCI1 r M K i 1 I 

; BRANCH TO SETUP EVEN PARITY 

; CHECK 

FOR ODD PARITY 


ASI040 : 


.nnn d&dt tv9 

CMP 

AL, ' 0 ' 

, UUU rMK 1i i : 

JNE 

ASI050 

;NOT ODD PARITY // CHECK NONE 

MOV 

AX ,8H 

; AX = 8H = ODD PARITY 

JMP 

ASI070 

;BRANCH TO SETUP ODD PARITY 

; CHECK 

FOR NO PARITY 


AS 1050: 



CMP 

AL, ' N ' 

;N0 PARITY? 

JNE 

ASI060 

;NOT NO-PARITY // ERROR 

MOV 

AX ,0 

;AX = ZERO * NO PARITY 

JMP 

ASI070 

;BRANCH TO SETUP NO PARITY 
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INVALID PARITY SPECIFICATION 


ASI060: 


POP 

DX 

•.RESTORE STACK POINTER 

MOV 

AH, 1 3' 

;AH = 3 = INVALID PARITY 

JMP 

ASPERR 

;8RANCH TO RETURN TO CALLER 

PAGE 


; VALIDATE THE NUMBER OF STOP BITS 

ASI070: 



POP 

DX 

•.RESTORE BAUD RATE 


OR 

AX.DX 

;0R THE BAUD RATE ANO PARITY 


PUSH 

AX 

-.SAVE RESULT ON THE STACK 


MOV 

BX,[BP+8] 

;BX * ARGUMENT 2 AODRESS 


MOV 

AL.CBX+5] 

;AL = NUMBER OF STOP BITS 


CHECK 

FOR ONE STOP 

BIT 


CMP 

AL,'1* 

;ONE STOP BIT? 


JNE 

ASI080 

;NOT ONE STOP BIT // CHECK TWO 


MOV 

AX ,0 

;AX =0=1 STOP BIT 


JMP 

ASI100 

;BRANCH TO SETUP STOP BITS 


CHECK 

FOR TWO STOP 

BITS 

ASI080: 





CMP 

AL,'2' 

;TWO STOP BITS? 


JNE 

ASI090 

;NOT TWO STOP BITS // ERROR 


MOV 

AX.4H 

;AX = 4 = TWO STOP BITS 


JMP 

ASI100 

■.BRANCH TO SETUP STOP BITS 


INVALID STOP 8IT SPECIFICATION 

ASI090: 





POP 

DX 

;RESTORE STACK POINTER 


MOV 

AH,'4‘ 

;AH = 4 = INVALID STOP BITS 


JMP 

ASPERR 

;BRANCH TO RETURN TO CALLER 

PAGE 


JL. VALIDATE THE NUMBER OF DATA BITS 
AS II00: 

p 0P OX ;RESTORE BAUO RATE ANO PARITY 

OR AX.DX ;OR ON THE STOP BITS 

PUSH A X ;SAVE VALUES ON THE STACK 


MOV 

MOV 

BX.CBP+8] 

AL,[BX+6] 

;BX = ARGUMENT 2 ADDRESS 
;AL » NUMBER OF DATA BITS 

; CHECK 

FOR SEVEN DATA BITS 


CMP 


;SEVEN DATA BITS? 

JNE 

ASI110 

;NOT SEVEN // CHECK EIGHT 

MOV 

AX, 2 

• AY — 0 — CCV/CKI flATrt DTTC 



m C. ® btYcN UAIA dIiS 

JMP 

ASI130 

jBRANCH TO SETUP DATA BITS 

; CHECK 

FOR EIGHT DATA BITS 


ASI110: 



CMP 

AL,'8' 

•FIGHT OATA HTTP? 

JNE 

ASI120 

9 c l V3 n l un 1 H D1 1 j : 

;NOT EIGHT DATA BITS // ERROR . 

MOV 

AX,3 

;AX =3 = EIGHT DATA BITS 

JMP 

ASI130 

; BRANCH TO SETUP DATA BITS 

TNVftl tn NlfMRPD nc n/lTfl ftTTC 


AS 11 20 : 



Pj)P 

DX 

;RESTQRE STACK POINTER 

MOV 

AH,*5’ 

; AH = 5 « INVALID DATA 8ITS 

JMP 

ASPERR 

; BRANCH TO RETURN TO CALLER 

PAGE 



; CALL BIOS TO INITIALIZE ASYNCHRONOUS PORT NUMBER ONE 


ASI130: 


POP 

DX 


RESTORE ACCUMULATED VALUES 


OR 

AX.DX 


OR ON THE DATA BIT COUNT 


MOV 

AH ,0 


AH = 0 = INITIALIZE PORT 


MOV 

DX ,0 


DX | ZERO = 1ST ASYNCH PORT 


INT 

14H 


CALL BIOS FOR INITIALIZATION 


VALIDATE MODEM STATUS BITS // 

AL 

= STATUS BITS 


AND 

AL.30H 


ISOLATE CRITICAL STATUS BITS 


CMP 

AL,30H 


DATA SET REAOY // NO CLEAR 

; 

JNE 

ASI140 


BRANCH IF ERROR STATUS 

; 

SUCCESSFUL ASYNCHRONOUS PORT 

INITIALIZATION 

* 

MOV 

AL,'Y‘ 


SUCCESSFUL COMPLETION 


MOV 

AH,’O' 


AH » 0 = SUCCESSFUL RETURN 


JMP 

ASI150 


BRANCH TO RETURN TO CALLER 


UNSUCCESSFUL ASYNCHRONOUS PORT INITIALIZATION 

ASI1 40; 






MOV 

AL,’Y' 


;AL = Y = ERROR STATUS 


MOV 

AH,’8' 


;DATA SET NOT REAOY // NO CLEAR 


SETUP 

RETURN STATUS VALUES AND RETURN TO CALLER 

AS 1150: 






MOV 

BX.CBPHOJ 


BX = ARGUMENT 1 AODRESS 


MOV 

[8X+13.AL 

fOY*.?! AH 


SETUP RETURN STATUS 

cc Ti ib dcthow ctatuc 



LDj % Hn 


ohIUr Kb 1UKN 5IA7U5 


JMP 

ASEXIT 


RETURN TO CALLER 

* 
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ASYNCHRONOUS PORT WRITE REQUEST 

ASSEND; 






MOV 

BX,[BP+8] 


BX = ARGUMENT 2 AODRESS 


MOV 

CX.IBX] 


CX = COUNT OF DATA CHARACTERS 


SUB 

AX,AX 


AX = ZERO 


MOV 

a nn 

SI,AX 


SI = ZERO = DATA INDEX 


AUU 

BX, 2 


UPDATE BX TO START OF DATA 


SEND 

EACH DATA CHARACTER TO THE ASYNCHRONOUS PORT 

ASS010: 






MOV 

AL,[BX+S! ] 


AL * OUTPUT DATA CHARACTER 


MOV 

AH.l 


AH b ] = UDTTC H&TA 


MOV 

DX,0 


*»n i WK i 11 UAIA 

DX = 1ST ASYNCH PORT 


INT 

14H 


CALL BIOS FOR WRITE 


nUV 

AL, AH 


AH (AL) = COMPLETION STATUS 


AND 

AL.80H 


ISOLATE STATUS FLAG (BIT 7) 


CMP 

AL ,0 


SUCCESSFUL DATA WRITE? 


JE 

ASS030 


BRANCH IF SUCCESSFUL WRITE 


UNSUCCESSFUL DATA TRANSFER // 

ERROR 


MOV 

AL ,' N ’ 


AL = N = ERROR STATUS 


MOV 

AH, '7 ' 


AH = 7 s TRANSFER TIMEOUT 

ACCAOA. 

SETUP 

WRITE COMPLETION STATUS 

VALUES 

rtjjUcU, 

MOV 

BX,[BP+10] 


BX - ARGUMENT 1 AODRESS 


MOV 

[BX+1],AL 


SETUP FRRflR RPTIIRM QTATiK 


MOV 

[BX+2],AH 


JCiur r\C f UKPl j 1 M 1 Uj 

SETUP ERROR RETURN STATUS 


JMP 

ASEXIT 


RETURN TO CALLER 


SUCCESSFUL OUTPUT TRANSFER // 

SEND MORE DATA? 

ASS030: 






INC 

SI 


INCREMENT THE DATA INDEX 


LOOP 

ASS010 


SEND ALL DATA CHARACTERS 


MOV 

AL,'Y' 

\\ 

M » Y = SUCCESSFUL COMPLETION 


MOV 

AH,’O' 


4H = 0 * SUCCESSFUL COMPLETION 


JMP 

ASS020 

:i 

BRANCH TO RETURN TO CALLER 
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ASREAD: 

SUB 

CX.CX 

;CX = ZERO * TERMINATOR SWITCH 

MOV 

SI.CX 

;SI = ZERO = INPUT BUFFER INDEX 

MOV 

BX, [BP+ 8 ] 

;BX = ARGUMENT 2 ADDRESS 

; READ OHE CHARACTER 

AT A TIME FROM ASYNCHRONOUS PORT 

ASR010: 



MOV 

AH, 2 

;AH = 2 = READ ASYNCH PORT 

MOV 

DX,0 

;DX = ZERO = 1ST ASYNCH PORT 

INT 

14H 


MOV 

OH.AH 

;DH (AH) = COMPLETION STATUS 

AND 

DH.9EH 

;ISOLATE ERROR STATUS BITS 

CMP 

DH ,0 

;VERIFY COMPLETION STATUS 

JE 

ASR020 

-.BRANCH IF SUCCESSFUL READ 

ASYNCHRONOUS PORT 

READ ERROR // AH = STATUS 

MOV 

[BX],SI 

•.SETUP INPUT CHARACTER COUNT 

MOV 

AH,' r 

;AH = 1 = OVERRUN ERROR 

CMP 

DH.02H 

;OVERRUN ERROR? 

MOV 

AH, 1 2 * 

;AH = 2 = PARITY ERROR 

CMP 

DH.04H 


JE 

ASR022 

;BRANCH IF PARITY ERROR 

.au = 3 2 FRAMING ERROR 

MOV 

CMP 

DH.08H 

-.CHECK FRAMING ERROR 

JE 

ASR022 

•.BRANCH IF FRAMING ERROR 

MOV 

AH ,' 4 ' 

;AH = 4 = BREAK DETECTED 

CMP 

DH.10H 

;CHECK BREAK DETECTED 

JE 

ASR022 

•.BRANCH IF BREAK DETECTED 

MOV 

AH,'5' 

;AH = 5 = DATA SET NOT READY 

CMP 

DH.80H 

;CHECK DATA SET NOT READY 

JE 

ASR022 

•.BRANCH IF DATA SET NOT READY 

MOV 

AH ,'6 * 

;AH = 6 = MULTIPLE ERRORS 

; SETUP 

READ ERROR STATUS // RETURN TO CALLER 

ASR022: 



MOV 

AL,'N 1 

;AL = N = ERROR STATUS 

JMP 

ASS020 

;BRANCH TO RETURN TO CALLER 

PAGE 



; STORE 

INPUT CHARACTER AND CHECK FOR END OF DATA 

ASR020: 



MOV 

[BX+SI+4]. 

,AL -.STORE DATA IN INPUT BUFFER 

INC 

SI 

•.INCREMENT INPUT BUFFER INDEX 

CMP 

CX ,0 

; 1ST TERMINATOR RECEIVED? 

JNE 

ASR050 

;YES - CHECK 2ND TERMINATOR 

; CHECK 

FOR 1ST DATA TERMINATOR 

ASR030: 



MOV 

DL,[BX+2] 

;0L = 1ST DATA TERMINATOR 



CMP 

DL.20H 



: IS THERE A 1ST TFRM!NATflR? 



JE 

ASR060 


•.BRANCH IF NO TERMINATOR 



CMP 

DL.AL 



: IS THIS 1ST DATA TERMINATOR? 



JNE 

ASR060 


•.BRANCH IF NOT 1ST TERMINATOR 



1ST DATA TFRM 1 NATfiR 

FOUND 




INC 

CX 



INCREMENT CX - 2ND TERMINATOR 



MOV 

DL.CBX+3] 



DL = 2ND DATA TERMINATOR 



CMP 

DL.20H 



IS THERE A 2ND TERMINATOR? 



JNE 

ASR060 



BRANCH IF NO 2ND TERMINATOR 



END OF 

DATA CHARACTERS 

FOUND // RETURN 


ASR040: 








MOV 

[BX],SI 



SETUP INPUT CHARACTER COUNT 



MOV 

AL,'Y 1 



AL = N = SUCCESSFUL COMPLETION 



MOV 

AH,'O' 



AH = 0 * SUCCESSFUL COMPLETION 



JMP 

ASS020 



BRANCH TO RETURN TO CALLER 



CHECK 

FOR 2ND DATA TERMINATOR 



ASR050: 








MOV 

DL,[BX+3] 



DL = 2ND DATA TERMINATOR 



CMP 

DL,AL 



IS THIS 2ND TERMINATOR? 



JE 

ASR040 



BRANCH IF 2ND DATA TERMINATOR 


’ 

SUB 

CX.CX 



,CX = ZERO * 1ST TERMINATOR 



JMP 

ASR030 



iBRANCH TO CHECK 1ST TERMINATOR 
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UtCKcMtN1 1N PU1 BUrrtK 

LUUNI // fcNU Uh BUhhhK' 


ASR060: 








MOV 

DX,[BX] 



DX = REMAINING BUFFER COUNT 



DEC 

DX 



DECREMENT BUFFER COUNT 



MOV 

[BX],DX 



RESTORE REMAINING BUFFER COUNT 



CMP 

DX ,0 



IS THERE REMAINING DATA? 



JNE 

ASR010 



BRANCH TO READ NEXT CHARACTER 



MOV 

[BX],SI 



SETUP BUFFER COUNT 



MOV 

AH,'9' 



AH = 9 = END-OF-BUFFER 



MOV 

AL ,'Y' 



AL = Y = SUCCESSFUL COMPLETION 



MOV 

DL, [BX+2] 



DL * 1ST DATA TERMINATOR 



CMP 

DL.20H 



IS THERE A 1ST TERMINATOR? 



JE 

ASR070 



BRANCH IF A 1ST TERMINATOR 


’ 

MOV 

AL, 'N' 



;AL = N = ERROR COMPLETION 


• 

SETUP 

ENO-OF-BUFFER 

STATUS // AH 

= 9 


ASR070: 







ASPORT 

JMP 

ASS020 



•.BRANCH TO RETURN TO CALLER 


ENDP 






SUBSEG 

ENDS 







END 

ASPORT 
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SOFTWARE 

ApTec (for color Prism Printers) 

Rainbow Writer Color Text Formatter ... $119. 
Rainbow Writer Screen Grabber.69. 

Ashton Tate 

dBase II (DOS or CP/M-86). 397. 

Best Programs 

PC/Personal Finance Program .65. 

PC/Fixed Asset System. 239. 

Bible Research 

THE WORD (KJV Bible - 7 disks) .149. 

Continental 

Home Accountant Plus.95. 

FCM (was First Class Mail) .79. 

Conceptual Instruments 

The Desk Organizer (30 day return 
guarantee if not satisfied) . 250. 

Digital Research 

CP/M-86 . 39. 

DR LOGO.109. 

Financier 

Financier Personal Series.119. 

Financier Tax Series.119. 

Hayden 

PIE:Writer.149. 

Hayes 

Smartcom II.79. 

IUS (now XT and DOS 2.0 compatible) 

Easy Writer II.199. 

EasySpeller II for Easy Writer II .129. 

EasySpeller 1.1 for EasyWriter 1.1 .83. 

Accounts Receivable. 339. 

Accounts Payable . 339. 

General Ledger. 339. 

Package Price for above three . 879. 

Inventory. 339. 

Order Entry. 339. 

Lifetree 

Volkswriter.119. 

Volkswriter International (fully supports 
5 languages) .149. 

Link Systems 

Datafax.189. 

Lotus Development 

1-2-3 (version 1A — the newest!) .call 

Micropro 

WordStar 3.3 . 269. 

ProPak (WordStar/MailMerge/ 
SpellStar/Starlndex) . 397. 

Microsoft 

Multiplan.169. 

Multi-Tool Word (with mouse) .call 

PCsoftware 

PCrayon (create in full color with easy to 

use graphics tool) .39. 

CREATABASE.59. 

Peachtree 

PeachPak (G/L, A/R, A/P) see above special 
PeachText 5000 . 237. 

Pearlsoft 

Personal Pearl.189. 


PC Connection 
Software Special 

through September 30, 1983 

PEACHTREE 
PEACHPAK (Series 4) 

The most professional accounting system 
available for under $300 

• Includes A/R, A/P, and G/L 

• A/R and A/P will stand alone or update G/L 

• Runs under DOS 1.1 

• Includes samples and demo data disks 


• Detailed manuals make it easy to use 
Complete PeachPak System .$ 237. 


Peter Norton 

Norton Utilities.$55. 

Rosesoft 

ProKey (customize your keyboard) .59. 

Software Arts 

TKISolver.219. 

Financial Management Pack.87. 

Mechanical Engineering Pack.87. 

Software Publishing 

PFS/File.97. 

PFS/Graph .97. 

PFS/Write.97. 

PFS/Report .87. 

Softword Systems 

Multimate (was Wordmate). 329. 

Sorcim 

Supercalc II.159. 

System Software Services 

PCModem 1.3 (for Smartmodem 300) .... 39. 
PCModem 1.4C (for Smartmodem 1200) 69. 

VisiCorp 

VisiCalc 256k (w/free CDEX training 

program — limited time) .165. 

VisiFile.199. 

VisiSchedule .199. 

VisiTrend/Plot.199. 

VisiWord (w/free VisiSpell mail in — 

limited time) . 269. 

EDUCATIONAL 

Comprehensive 

PC Pal (for first time users) .27. 

PC Tutor (more in depth instruction) .55. 

FriendlySoft 

FriendlyWare/PC Introductory Set.39. 

Individual Software 

The INSTRUCTOR.35. 

Spinnaker 

Educational Games for Young Computer Users 
(require graphics board) 

Snooper Troops I (ages 10 to adult) .30. 

Snooper Troops II (ages 10 to adult) .30. 

Most Amazing Thing (ages 10 to adult) ... 27. 

Face Maker (ages 4 to 12) .23. 

Story Machine (ages 5 to 9) .23. 


Kinder Comp (ages 3 to 8) .$23. 

Rhymes and Riddles (ages 5 to 9) .20. 

Hey Diddle Diddle (ages 3 to 10) .20. 

Stone (requires graphics board) 

My Letters, Numbers, and Words (great 
graphics and sound — ages I to 5) .29. 

GAMES 

Broderbund 

Apple Panic.23. 

EPYX/Automated Simulations 

Temple of Apshai.27. 

Upper Reaches of Apshai .15. 

Curse of Ra.15. 

Star Warrior.27. 

Rescue at Rigel .23. 

Crush, Crumble, and Chomp.23. 

FriendlySoft 

FriendlyWare/PC Arcade .39. 

Funtastic/ 

Snack Attack II (a favorite) .27. 

Cosmic Crusader (as good as above) ... .27. 

Big Top (hours of fun!) .29. 

Master Miner (1 or 2 players) .29. 

Infocom 

High quality text games 

Zork I .27. 

Zork II.27. 

Zork III.27. 

Starcross.27. 

Deadline. 35 . 

Suspended . 35 . 

Witness (NEW) .35. 

Microsoft 

Flight Simulator (with 93 page manual) ... 35. 
ScreenPlay (mono or graphics board) 

Asylum .29. 

Dunzhin (with voice) .29. 

Sierra/On-Line 

Frogger.27. 

Crossfire (keyboard or joystick) .23. 

Ulysses and the Golden Fleece.27. 

Strategic Simulations 

The Warp Factor .,.27. 

Tigers in the Snow.27. 

Epidemic.25. 

Sublogic 

Night Mission Pinball .29. 

Zee Programming 

Zuran Defender (highly addictive) .25. 


HARDWARE 

AST Research 
(For IBM-PC or XT) 

We are a full line AST Research Dealer 

All AST Boards come with SuperDrive, 
SuperSpool, and one year warranty. 

SixPakPlus 64k upgradable to 384k, with clock 
calendar, serial and parallel ports (game port 
optional) .see above special 
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n ionium? 

free advice. 


MegaPlus II 64k upgradable to 256k 

(or more with MegaPak) with clock calendar 


and serial port (game port optional ).... 3269. 

MegaPak 128k (not upgradable) .187. 

MegaPak 256k . 279. 

I/O Plus II (clock calendar and serial port) 115. 
Parallel Port or second Serial Port or Game 
Adapter for MegaPlus II, I/O Plus II, or 

SixPakPlus.35. 

PCnet .call 

Connectall Bracket for Extra Cables .15. 

Amdek 

MAI Board (color & monochrome) . 469. 

CompuCable 

Plastic Keyboard & Drive Covers (set) .... 19. 

Curtis 

PC Pedestal (for IBM Mono or Color) .65. 

PGS or Quadchrome display adapter.9. 

System Stand (holds PC vertically) .21. 

Extension Cable for IBM Mono Display ... 44. 

Keyboard Extension Cable (3 to 9 feet) . . .36. 
Electronic Protection Devices 
with Lloyd's Insurance Protection 

The Lemon (surge protector) .44. 

The Peach (surge protector) .69. 

Epson 

FX-80 with GRAFTRAX-Plus .call 

FX-100 with GRAFTRAX-Plus (it’s out!) . . . call 
Epson to IBM Parallel Cable .32. 

FTG Data 

Light Pen (Push Tip).159. 

Demo Disk Set for Light Pen.39. 

Hayes 

Smartmodem 300 . 209. 

PCModem Software 1.3 (for above) .39. 

Smartmodem 1200 . 499. 

PCModem Software 1.4C (for above) -69. 

Smartmodem 1200B (w/Smartcom II) ... 439. 

Smartcom II. 79 - 

Smartmodem-to-IBM Cable .25. 

Hercules Computer 

Hercules Graphics Card (parallel port) . . . 359. 

IDS 

Prism 80 Printer (with all four options ). . . 1397. 
Prism 132 Printer (with all four options) 1597. 
Prism to IBM Parallel Cable.32. 

key tronic 

Typewriter style keyboard .call 

Kraft 

Joystick.45. 

Maynard Electronics 

Floppy Drive Controller.159. 

Microsoft 

System Card 64k (upgradable to 256k) with 
clock calendar, serial port, parallel port ... call 

Mouse Systems 


PC Mouse (3 button optical mouse comes 

CIRCLE NO. 182 ON READER SERVICE CARD 


PC Connection 

Hardware Special 

through September 30, 1983 

AST RESEARCH 
SixPakPlus 

AST's newest multifunction memory board 
features: 

• 64k upgradable to 384k using standard 
chips (on 1 board) 

• Clock Calendar, Serial Port, Parallel Port 

• SuperPak disk with SuperDrive and 
SuperSpool 

• Optional Game/Joystick Adapter ($35) 

• One year warranty on parts and labo r 

• Detailed User’s Manual included 

• 100% compatibility with the PC & XT and 

DOS 1.1 & 2.0. $269. 


CONNECT WITH US 

Need more information on our products? 

Buying your first PC or XT and want advice 
on hardware compatability and software 
performance? Call us. We have the IBM-PC 
experience. Monday through Friday 9:00 to 
5:30 at 603/446-3383. 

OUR POLICY 

• We do not charge your card until we ship. 

• No surcharge added on VISA and 
Mastercard. 

• No sales tax. 

• We fully insure all shipments at no additional 
charge. 

• Allow one week for personal and company 
checks to clear. 

• COD maximum $500. Cash or certified 
check. 

• 120 day guarantee* 

SHIPPING 

United States: For monitors, printers, drives, 
and furniture, add 2% to all orders. For all other 
items, add $2 per order for UPS surface, $3 per 
order for UPS 2nd Day Air. 

Canada and Mexico: We add freight charges 
to credit card purchases. For prepayment, 
include 3% for monitors, printers, drives, and 
furniture. For all other items, add $4 per order for 
shipping charges. 

800 / 243-8088 

PC Connection 6 Mill St., Marlow, NH 03456 
603/446-3383 

For the IBM-PC Exclusively. 


with power supply, desk pad, and software 


connects to serial port) .$ 239. 

NEC 

Spinwriter 3550 (IBM-PC compatible) . . . 1878. 

Plantronics/Frederick 

COLORPLUS . 379. 

Princeton Graphics 


PGS (RGB Monitor now displays brown) . . call 

Quadram 

We are a full line Quadram Dealer 

Quadboard 64k (upgradable to 256k, with 
Quadmaster Software, clock calendar, serial 


and parallel ports) . 269. 

Microfazer Printer Buffer (parallel) w/copy 

MP 64 (64k) upgradable to 512k .188. 

Quadchrome (Hi Res RGB Monitor) . 489. 

Quadlink (allows you to run most Apple II 
programs directly on your IBM-PC or XT) call 


Silver Reed (letter quality) Silver Reed EXP 


500 Printer Par/Ser, 132 column, quiet, 
smooth, and solid . 649. 

Star Micronics 

Gemini 10X (totally Epson compatible). . . 329. 

TG 

Joystick.45. 

Tandon 


TM 100-2 (5 1/4") Drive (DS.DD) configured as 
Drive A or Drive B for your PC. Comes with 
complete step by step installation instructions 


and Tandon manual . 259. 

USI (monitors for graphics board) 

Pi-2 Monitor (1 2" green, with cable).149. 

Pi-3 Monitor (12" amber, with cable) .... 164. 


MEMORY 

64k Memory Upgrade Set for IBM-PC or XT 


system board.59. 

64k Memory Upgrade Set for any memory 

board specify make of board .59. 

Install memory upgrades and run diagnostics 

at time of board purchase only .10. 


DISKS 

Verbatim (with 5 year guarantee) 

DataLife Disks SS/DD plastic box of 10 -29. 

Datalife Disks DS/DD plastic box of 10 ... 39. 
Flip Sort (holds 75 disks) .19. 


INFORMATION SERVICES 

CompuServe 

CompuServe (includes subscription, manual, 

5 hours of connect time, and monthly 
publications) .39. 

Source Telecomputing 

The Source (subscription & manual) .69. 














































































Tracing a Bug in the 8088 

IBM’s 8087 comes packaged with a new 8088. 

Here’s one reason why. 



Will Fastie 


According to the Intel 8088 Hand¬ 
book, a MOV to segment register 
instruction and a POP segment reg¬ 
ister instruction are treated similar¬ 
ly: no interrupt is recognized until 
after the following instruction. 

This is a very important feature of 
the processor because it allows 
both parts of an address (segment 
and offset) to be dealt with as a unit. 
This is particularly critical when 
the address of the stack is being ma¬ 
nipulated. For example, a program 



pen die 


cabinet and 


examine the 


processor chin. 


that is changing to a new stack 
(such as the task switcher in a real¬ 
time system) usually updates both 
SS and SP. If an interrupt were to be 
recognized after SS had been 
changed, but before SP has been al¬ 
tered, the processor would push the 
CS and IP flags into the wrong area 
of memory. 


A Bug! 

Certain 8088 parts, including many 
installed in IBM Personal Comput¬ 
ers, allow an interrupt during the 
MOV SS, MOV SP sequence. Intel 
has since repaired the defect and is¬ 
sued a new chip which operates ac¬ 
cording to their handbook's specifi¬ 
cation. The newer part was made 
available sometime during 1982, so 
a good number of earlier PC s con¬ 
tain the bad 8088. 


There are two ways to tell 
which version of the 8088 a particu¬ 
lar PC contains. The first is to open 
the cabinet and examine the chip. 
The 8088's are manufactured with 
the copyright date printed on the 
surface of the chip. The older part 
bears a copyright date of 1978, 
while the newer one displays a 
"78,81" date. 

Tracing It! 

The second method involves the 
use of the DOS debugger and shows 
the bug in action. 

Enter the debugger by issuing 
the command DEBUG from the 
DOS prompt. Use the R command 
to check the contents of the AX and 
IP registers. The value for AX 
should be 0 and the value for IP 
should be 100. If they are different, 
use the R command to change 
them. 

In DOS 2.0 it is possible to en¬ 
ter instructions mnemonically. 
Give the assemble command as: 

-A 100 

to which DEBUG will reply: 

XXXX:0100 

where "XXXX" is the segment ad¬ 
dress which varies from configura¬ 
tion to configuration. Type the fol¬ 
lowing three instructions (DEBUG 
prompts shown below for clarity): 

XXXX:0100 MOV ES,AX 
XXXX:0102 INC AX 
XXXX:0103 INC AX 
XXXX:0104 

Complete the entry with a final 
ENTER key depression. 


For DOS 1.0 or 1.1, use the en¬ 
ter instruction E to enter the hexa¬ 
decimal value corresponding to the 
three instructions shown above. ' 
The session in this case is: 

-E 100 

XXXX:0100 xx:8E xx.CO 
xx.40 xx.40 

Once the program has been en¬ 
tered, give the command T. This 
command "traces" the next single 
instruction: it allows the CPU to 
execute the next instruction, and 
then stops execution and returns to 
the debugger. A dump of all regis¬ 
ters is displayed. 

Look at the AX register value. If 
it is 0, the 8088 is the older version. 
If 1, the newer chip is installed. 

What does this mean? If the 
value is 0, the INC AX instruction 
following the MOV was not execut¬ 
ed, contrary to the Intel specifica¬ 
tion. If the value is 1, the instruc¬ 
tion was executed as expected. 

A Problem For You? 

It is certainly not reassuring to dis¬ 
cover that the CPU in your comput¬ 
er is not quite right. Whether or not 
it poses a problem is hard to 
determine. 

It appears that the 8087 may re¬ 
quire the newer chip for reliable op¬ 
eration if only because IBM has in¬ 
cluded a new 8088 in their numeric 
processor offering. If your applica¬ 
tion involves the use of any multi¬ 
tasking program, the new chip may 
help. And finally, if your system 
has experienced any unexplained 
"hang-ups" or "stuns," the new 
8088 might eliminate them. 

Best bet: install the new proces¬ 
sor to be worry free. ■ 
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HOSTCOMM 

by Janadon $170.00 

The Complete Host Communications System 


★Features: 

• The first Host communications system for the IBM Personal Computer • Easy set-up, installation, and especially easy to use 

• Run programs from a remote site with a terminal or another computer • Full system operator support 

• Use as a personal communications system or electronic mailbox • Three level password protection 

• Full Upload/Download facility for ASCII files • Unattended operation 


ADD-ON FEATURES for HOSTCOMM 

PCE-MAIL — designed to allow Hostcomm users to leave messages and correspondence for other users. Pass¬ 
words permit privacy, “wildcard” addresses permit generalized mail. Help files provided. $ 80.00 

CONFERENCING — make your Host the most popular system in town. Choose up to 12 different topics for your users. One 
menu can be used to control both PCE-MAIL and CONFERENCING. $ 80.00 


HOST UTILITIES I — a series of 4 utilities for use with HOSTCOMM. MENU-MOD simplifies menu management. Other 
options compute file sizes and transmit times, list menus and filespecs. $ 49.95 

HOST UTILITIES II — HOSTMENU permits alteration of a Download Menu, or changes to a higher number menu. HOSTFILE 
uses a password scheme so that only certain callers may download files. $ 49.95 

ORDER TRANS — a program used with HOSTCOMM to provide callers with information about your products. Product 
descriptions are contained in a separate file for easy modification. Pertinent order information may be 
requested and stored from callers. $ 39.95 

★Minimum Systems Requirements: 

• 128KB System Unit • Asynchronous Communications Adapter 

• 320KB Diskette storage (1 or 2 drives) • Printer • Hayes Stack™ Smartmodem 300 or 1200 

• PC-DOS 1.0 or 1.1 • Video Display (40 or 80 characters) 

NF SYSTEMS, LTD. 

P.O. Box 76363, Atlanta, GA 30358 


IBM' 

Personal Computer 



VISA/MASTERCARD 


404-252-4146 — DATA 404-252-3302 — VOICE 

Add $2.50 for postage and handling 


Catalog Available 
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dBASE 




The most widely sold DMBS for micros, dBASE 
II defines the state of the art. An inexperienced 
user can create a dBASE file, begin data entry, 
and print out a report in minutes; the experi¬ 
enced programmer can create complex program 
systems using dBASE’s unique programming 
language. Both can use automatic program 
generators and other programming tools to 
create applications quickly and easily. 


THE DATABASE ACCELERATOR: Automatically creates menus and 
“intelligent” data entry screens which check input for correctness. 


Eliminates 80—100% of dBASE programming time! $195 

QUICKCODE: Fox & Geller’s popular generator. $185 


dGRAPH: Allows you to see your dBASE file in graphic form—a real 

aid to understanding. $195 

ABSTAT: Allows you to analyze your data using a wide variety of 
statistical tests. Can be used with dBASE files or by itself. Also does 
bar graphs and plots . $359 


EDIX & WORDIX 

EDIX is a full-screen editor specifically designed EDIX alone. 

to take advantage of the advanced features of 

the IBM PC; WORDIX is the best text formatter WORDIX. 

on the market. Together, they are an unbeatable 
combination, the finest word processor available 
on a micro—at an unbeatable price! 


$279 


$149 

$149 


MULTIPLAN 


$189 


The world’s hottest-selling spreadsheet, 
Multiplan™ is now setting the standard for ease 
of use and quality of documentation. Each of the 
Multiplan™ series comes complete with 
sophisticated training programs. 


Multi-Tool Budget ‘expert system’: used with Multiplan, enables new 
users to get budgets out in minutes . $69 

Multi-Tool Financial Statement: Expert help in getting out financials 

$109 


SMARTMODEM 300 $209 


These Hayes Stack Modems link your com¬ 
puter’s RS232 serial port directly to a modular 
phone jack. They will dial the phone for you, and 
answer it as well. The Smartmodem 300 runs 
at 0—300 baud; for those needing higher speed, 
the Smartmodem 1200 can run at 1200 baud. 


1200 $509 
1200B $479 


NEW! NEW! NEW! Smartmodem 1200B: for the IBM PC only 


$469 













IBM PC SOFTWARE 
(PC/MS DOS) 

Business 


American Training 

International 

LIST 

SALE 

Power for PC DOS. 

75 

56 

Aptek 

Rainbow Writer. 


125 

Ashton-Tate 

Financial Planner. 

700 

489 

Aspen Software 

Grammatik. 

75 

56 

Proofreader 32K . 

50 

38 

Proofreader 50K . 

50 

38 

Proofreader 80K . 

50 

38 

BPI Systems Inc 

Personal Accountant... 

195 

160 

Beaman Porter 

Powertext. 

399 

369 

Best Products 

Personal Financial Pgm .. 95 

Comprehensive Software Support 

66 

PC Tutor. 

80 

60 

Comshare 

Financial Modeling . 

325 

264 

Continental Software 

FCM (First Class Mail) . 

125 

79 

Home Accountant Plus. 

150 

99 

Datamost 

Real Estate Inves. Prg. 

130 

95 

Eagle Software Publishing 

Money Decisions Vol. 1 

199 

129 

Money Decisions Vol. 2 . 

230 

169 

Money Pack Vol. 1 & 2 

400 

299 

Emerging Technology 

Edix . 

195 

149 

Edix + Wordix . 

390 

279 

Howard Software 

Real Estate Analyzer.... 250 

Information Unlimited Software 

185 

AP. 

595 

389 

AR . 

595 

389 

Easy Planner. 

250 

188 

Easy Speller 1.1 (Dead) 

Easy Speller 2. 

225 

135 

Easy Speller 2/Legal. 

350 

229 

Easy Speller 2/Medical. 

350 

229 

Easy Writer II. 

350 

229 

Financial Mgmt. 

(AR/AP/GL) . 

1495 

1019 

GL. 

595 

389 

INV. 

595 

389 

Order Entry. 

595 

389 

Payroll . 

595 

389 

Intellect Associates 

PC Text. 

100 

73 

Window. 

150 

113 

Lexisoft 

Spellbinder. 

495 

259 

Lifetree 

Volkswriter. 

195 

129 

Metasoft 

Benchmark Mail List... 

250 

184 

Benchmark 

Word Processor. 

500 

367 

Micro Pro 

Mailmerge . 

250 

165 

Spellstar. 

250 

165 

Word/Mail. 

695 

426 

Word/Spell. 

695 

426 

Word/Spell/Mail 

845 

558 


Wordstar. 

Microsoft ® 

495 

327 

Multiplan™™. 

Oasis 

275 

189 

Punctuation & Style .... 

0 

109 

The Word Plus. 

PBL Corporation 

150 

112 

Personal Investor. 

SERIES 4 PAK 

145 

98 

(GL.AR.AP). 

Pro-Tern 

595 

349 

Notebook. 

Scripps Data Systems Inc 

150 


Job Cost System. 

Select Information Systems 

495 

371 

Select Word Processor.. 
Sottward 

595 

339 

Word mate. 

Software Arts 

500 

340 

TKISolver. 


224 


Software Products International 


Logicalc. 

190 

142 

Procalc. 

350 

262 

Sorcim 

Supercalc. 

195 

129 

Supercalc 2. 

295 

185 

Superspellguard. 

195 

129 

Superwriter . 

295 

179 

Supersoft 

Optimizer. 

200 

149 

Texasoft 

Thinker (Spreadsheet)... 

75 

56 

Versatext . 

200 

172 

Visicorp 

Business Forecasting 

Modi. 

100 

78 

Desktop Plan. 

300 

229 

Visicalc. 

250 

169 

Visispell. 

225 

183 

Visiwork. 

375 

298 

Database 

Alpha Software 

LIST 

SALE 

Database Manager . 

245 

169 

Mail List. 

95 

67 

Applied Software Technology 

QBASE . 

189 

143 

Versaform. 

389 

259 

Ashton-Tate 

dBASE II. 

700 

398 

dBASE II w/user’s guide. 

729 

429 


Conceptual Instruments 

Desk Organizer . 245 

Condor Computer Corporation 


Condor 1 . 

295 

189 

Condor 3 . 

650 

398 

Fox & Geller 

Quickcode . 

295 

185 

dGRAPH . 

295 

195 

dUTIL. 

99 

59 

Information Unlimited Software 

Easy Filer. 

400 

279 

Innovative Software 

TIM III . 

495 

279 

Link Systems 

Data Fax. 

299 

224 

Micro Pro 

Infostar . 

495 

327 

Reportstar . 

350 

231 

North American Business Systems 


< <Answer> >. 

250 

159 

PC Software 

Creatabase 

75 

67 


Software Products International 


Logiquest II. 250 188 

Logiquest III. 550 412 

Software Publishers 

PFS: File . 140 105 

PFS: Report. 125 94 

Supersoft 

Personal Data Base.. . 125 93 

Synapse Video 

File Manager. 150 112 

Synergistic Software 

Data Reporter . 250 169 

Visicorp 

Visidex. 250 189 

Visifile . 300 219 

Hardware 

Hayes Microcomputer 

Products LIST SALE 

Smartmodem 1200B... 599 479 

Microsoft 9 

Mouse™. 195 149 

Home/Education/Games 

Acorn Software LIST SALE 

Lost Colony. 30 22 

Lost Colony. 30 22 

Aptek 

PC Ticker Tape . 22 

Automated Simulations/Epyx 

Curse of Ra. 20 15 

Temple of Apshai. 40 30 

Upper Reaches 

of Apshai. 20 15 

Avalon Hill 

Andromeda Conquest . 23 17 

Computer 

Stocks & Bonds. 25 19 

Draw Poker . 21 16 

Galaxy . 25 19 

Midway Campaign. 21 16 

Voyager . 25 19 

Bible Research 
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Blue Chip 

Millionaire 100 75 

Broderbund Software 

Apple Panic. 30 22 

Datamost 

Pig Pen . 30 22 

Space Strike . 30 22 

Friendly Software 

Friendlyware. 50 38 

Infocom 

Deadline. 50 37 

Starcross. 40 30 

Suspended. 50 38 

Zork I. 40 30 

Zorkll . 40 30 

Zork III. 40 30 

Information Solutions, Inc. 

25:01 The 25th Hour . 100 74 

ISM 

Mathemagic. 90 65 

Lightning 

Master Type. 50 38 

Microsoft * 

Flight Simulator™. 50 38 

Omric 

Blingsplats. 35 26 

Championship Draughts . 35 26 

Space Guardian. 30 22 

Sierra On Line 

Crossfire. 30 22 

Frogger. 35 26 

Ulysses & Golden Fleece 40 29 

Sirius 

Conquest (Call To Arms). 30 22 

Strategic Simulations 
Warp Factor. 40 30 

Language 

Howard Sams LIST SALE 

Programmer. 200 150 

Lifeboat 

C-Food Smorgasborg . 

Lattice C Compiler. 500 415 


Microsoft 9 

C Compiler™ . 500 400 

Mumath/Musimp™. 300 225 

Pascal™ . 500 400 

muLisp/MuStar™. 250 188 

Ryan-McFarland 

RM/Cobol 

Full Dev System . 950 713 

RM/Cobol Runtime Only. 250 188 

Utility/Comm/Graphics 

Alpha Software LIST SALE 

Apple-IBM Connection .. 195 135 

Typefaces. 125 87 

Aptek 

Epson to Prism. 38 

Byrom Software 

BSTAM. 200 149 

BSTMS. 200 149 

Cavalier 

Championship Blackjack. 40 30 

Central Point 

Copy II PC. 40 35 

Hayes 

Smartcom 2. 119 90 

Hercules 

Graphics CARD . 499 399 

Innovative Software 

Fast Graphs. 295 159 

Insoft 

Data Design. 225 169 

ISM 

Graphmagic. 90 65 

Graphmagic Combo .... 150 119 

Microstuf 

Crosstalk/Smartmodem.. 195 135 

Peter Norton 

Utilities. 80 60 

Southeastern 

Data Capture. 120 90 

Versa Computing 

Graphics Hardcopy. 25 19 

Versawriter Graphics 

Tabl. 299 249 

Visicorp 

Visitrend/Plot. 300 215 

Woolf 

Move It. 150 99 

IBM PC HARDWARE 
Hardware 

AST Research LIST SALE 

Combo + 64K. 595 429 

MEGA + 64K . 595 429 

Corona 

10 MB Hard Disk. 2295 

5MB Hard Disk. 1795 

Corvus 

PC Interface, Cable. 

Man. 300 239 

Kraft 

Joystick. 70 52 

Microsoft * 

128K RAM™. 525 379 

192K RAM Card™ . 700 499 

256 RAM Card™ . 875 624 

64K RAM™. 350 249 

64K RAM Chip Set™ . 175 139 

Programming International 

PC-Hayes Cable. 35 29 

QCS 

Big Blue. 595 449 

Quadrum 

256K QUADBOARD. 595 435 

64K Quadboard. 395 289 

64K RAM Chip Set. 95 75 

Asynch Adaptor, RS232 . 110 90 

Quadcolor I . 295 220 

Symtec 

Light Pen. 150 126 

76 Products 

Joystick. 65 49 

Trackball. 65 49 

Tandon 

TM100-2 Drive 

(5V4"DS). 650 249 


PC SOFTWARE - CP/M-86 


Business 

Comshare LIST SALE 

Financial Modeling . 325 264 

Dictronics 
Random House 

Thesaurus . 150 113 

Metasoft 

Benchmark Mail List_ 250 184 

Benchmark 

Word Processor. 500 367 

Structured Systems 

AP. 1250 790 

AR . 1250 790 

GL. 1250 790 

INV. 1250 790 

Order Entry . 1250 790 

PR. 1250 790 

Database 

AshtonTate LIST SALE 

dBASE II. 700 398 

Fox & Geller 

Quickcode . 295 195 

dGRAPH. 295 195 

dUTIL. 99 59 

Organic 

Datebook. 395 331 

Language 

Digital Research LIST SALE 

CB 86 (avail soon!). 

CBASIC 86 . 200 150 

CIS COBOL 86 . 800 600 

CP/M -86 . 60 45 

Concurrent CP/M -86 ... 350 264 

Level 2 COBOL 86 . 1600 1200 

Pascal MT+ 86 . 400 300 

Pascal MT +86 

With SPP -86 . 600 450 

SID 86 . 150 94 

Micro Focus 

CIS Cobol 8086 . 850 637 

Ryan-McFarland 

RM/Cobol 

Full Dev System . 950 713 

RM/Cobol Runtime Only. 250 188 

Utility/Comm/Graphics 

Byrom LIST SALE 

BSTAM. 200 149 

Woolf 

Move It. 150 99 


HARDWARE, 

NOT MACHINE SPECIFIC 


Amdek LIST SALE 

300 (12" green). 175 142 

Color 11 (R&G). 899 645 

Corona Data Systems 

11MB Hard Disk. 3295 2695 

20MB Hard Disk. 4295 3495 

6 MB Hard Disk. 2295 1895 

PC Interface,Cable.Man. . 300 239 

Corvus Systems 

11MB Hard Disk. 3295 2695 

20MB Hard Disk. 4295 3495 

6 MB Hard Disk. 2295 1895 

Hayes Microcomputer Products 

Chronograph . 249 199 

Smartmodem 1200 . 699 509 

Smartmodem 300 . 279 209 

NEC 

Monitor 12* Green 

Hi-Res . 285 167 

Novation 

J Cat. 149 119 

Smart Cat 103 . 259 207 

Smart Cat 103/212 . 595 476 

Quadrum Corp 

Microfazer . 189 160 

Microfazer, in-line serial . 330 270 

Microfazer inline parade . 225 185 


® = Microsoft is a registered trademark 


Orders must be PAID by October 31 
to qualify for these special prices 

TELEPHONE ORDERS 

Outside Calif.: (800) 222-8811 

Inside Calif.: (415) 324-3730 

Order lines are manned 6:30—6 Monday thru Friday and 9— 
5 Saturday. Other lines are open 9—5 Monday thru Friday. 


Technical Support (415) 324-0311 

Order Status (415) 324-0306 

Sales Manager (415) 324-0305 

More CP/M® , APPLE® , IBM PC”, UCSD p-System” 
software, hardware, etc.: call for quote. 


™ = Manufacturer's trademark 



PROGRAMMING 

ujaaiufcuaurjr 


505 Hamilton Avenue Suite 301 
Palo Alto, California 94301 


TERMS: All prices subject to change without notice and avialability. Cashier’s 
check/MO/bank transfer. Allow time for company or personal checks to clear. Prices 
reflect cash prepaid discount. VISA/MASTERCARD/COD/PO’s + 3%. CA residents 
add sales tax. All sales final for games & special orders. 

SHIPPING: S3 per item for UPS surface ($6 for Blue Label) within Continental USA, 
except where shipping cost is specified in square brackets. UPS does not go to Canada, 
Alaska, APO’s, FPO’s; call for ship charge or add 15%—we will refund/credit difference. 

RETURNS: Must have authorization number, obtained at 415-324-0305. Unauthorized 
returns will be refused; damaged goods will be refused. All returns subject to 15% 
restocking fee. No return after. 30 days. 


Also available at 

Software 

HP* 


Call (800) 222-8811, (415) 324-1099, or local 
information for Software to go location nearest 
you. Software to go prices may differ slightly. 
Local sales tax applies. 


OPENING SOON 


California 

• Los Angeles 

• Orange County 

• San Diego 

• Palo Alto 


Illinois 

• Chicago 
New Jersey 

• Camden 

• North Jersey 


New York 

• Manhattan 
Texas 

• Dallas-Ft. Worth 

• Houston 


to serve you better! 
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PROGRAM EDITORS 

18 Program editors offer a wide variety of choices. 

Here are our picks and pans. 


Susan Glinert-Cole 


This is an article about text editors. 
It is not an article about word pro¬ 
cessors per se, but concerns itself 
specifically with those pieces of 
software that are best suited for 
writing computer programs, as op¬ 
posed to lengthly manuscripts. One 
can view a text editor as a primitive 
word processor that lacks internal 
formatting capabilities. A program 
file must, of necessity, be com¬ 
posed only of standard ASCII char¬ 
acters; compilers will not recognize 
embedded formatting commands 
and will halt abruptly when these 
types of character strings are 
encountered. 

While their most expedient use 
is generally considered writing pro¬ 
gram source code files, text editors 
can also function as minimal word 
processors. The formatting is done 
by arranging the text on the display 
exactly as desired for hard copy, be¬ 
cause editors function in the "what 
you see is what you get" mode. 
Should the user wish to make the 
output look fancier than may be 
conveniently done with the editor, 
the file may be processed with a 
text formatter program. Many of 
the editors reviewed in this article 
come with some formatting capa¬ 
bilities, while others have compan- 


Susan Glinert-Cole recently joined the 
TECH JOURNAL staff as a technical 
editor. She also writes the monthly col¬ 
umn “IBM Images” in Creative 
Computing. 


ion formatters that can be pur¬ 
chased separately. Because text 
editors are designed to permit only 
standard ASCII characters in the 
file, a favorite formatter and spell¬ 
ing checker may be combined with 
the text editor of choice to produce 
a complete word processing pack¬ 
age that has the best of three 
worlds. 


T | he excellent _ 

editors had _ 

meaningful _ 

prompts, excellent _ 

error handling _ 

intuitive cursor _ 

movemmt mid useful _ 

help screens. 

As with most things in life, all 
text editors are not created equal, 
more is not necessarily better, and, 
in general, you get what you pay for. 
On the whole, the more expensive 
editors have an extensive battery of 
commands that allow some very 
complex and elaborate text maneu¬ 
vers. Some of these facilities are so 
complicated that it seems unlikely 
that they would ever be used on a 
regular basis. On the other hand, 
the cheapest editors were very lim¬ 
ited and usually had abysmal docu¬ 
mentation. There was no one editor 
that was a clear winner; the best 
editor is the one that best suits your 
requirements, your personal taste 
in implementations, and, of course, 
your pocketbook. Some features 


important to one person may well 
be superfluous, or even irritating, to 
another. 

Best Buys, Bad Buys 
The editors ranged in quality from 
outstanding to downright user-sur¬ 
ly. The best buys, listed in table 2, 
incorporated the features I felt to be 
the most important ones for easy 
program entry; they all implement¬ 
ed these functions in a consistent 
and pleasant manner. There were 
some outstanding bad buys too; 
these are listed in table 3. The worst 
editors lost files when the keyboard 
was accidentally bumped, crashed 
inexplicably when an incorrect key 
was pressed and sometimes reacted 
unpredictably to documented com¬ 
mands. There is really very little 
excuse for this type of software, no 
matter how inexpensive it may be. 

Factors Human 
Many reviews of this type often list 
the functions available in each 
piece of software without giving 
any indication of the quality of the 
human interface. Some of the edi¬ 
tors had an amazing range of capa¬ 
bilities, but were so difficult or 
awkward to use that they were al¬ 
most worthless. The excellent edi¬ 
tors had meaningful prompts, ex¬ 
cellent error handling, intuitive 
cursor movement, and useful help 
screens. These factors combine to 
make a package that, if not used for 
a period of time, gracefully bears 


(Tables 2 and 3 appear on page 123.) 
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the onus of recall. It should be pos¬ 
sible, without completely having to 
reread the manual, to boot up an 
editor (or any piece of software for 
that matter), and use it with only a 
brief reference to a help screen. The 
more complex the editor, the more 
difficult it is to carry this off suc¬ 
cessfully. Because I tend to use soft¬ 
ware in a sporadic manner, I natu¬ 
rally lean towards the menu- 
oriented editors that had multiple 
windows, interfile manipulation, 
and extensive help screens. Editors 
like VEDIT, StarEdit and PMate, 
which have non-customized 
keyboard assignments and few 
prompts, scored low on a human 
factor scale, even though they had 
very sophisticated abilities. If an 
editor is used constantly, of course, 
the problems of relearning become 
secondary to the power an editor 
can supply to the programmer. 

Assuming that it performed 
well in other areas, an editor re¬ 
ceived a satisfactory performance 
grade unless the human interface 
was completely opaque. The excep¬ 
tion to this was in the case of error 
recovery; if a program could not re¬ 
cover from disk errors, no matter 
how superb it was in other areas, it 
rated unsatisfactory. It is not the re¬ 
sponsibility of the user to keep 
track of disk space, and losing an 
entire file because the disk is full is 
simply unacceptable. 

At the very least, a text editor 
should be able to 1) permit text en¬ 
try in both insert and overstrike 

couldnot 

recover from disk _ 

mors, nomatter _ 

how superb it vms in _ 

gtherareasjtrated _ 

unsatisfactory. 

mode, 2) move copy and delete 
blocks of text, 3) do string search 
and replacement, and 4) have im¬ 
peccable file handling routines. 
These functions are sufficient to al¬ 
low efficient program entry. The 
more lavish editors offer macro ca¬ 


pabilities, multiple windows and 
buffers, and comprehensive inter¬ 
file text movement. 

Getting Started 
There are three distinct categories 
of implementation: Menu, ALT 
key, and Command Line. The 
menu-oriented editors, such as 
TEXTRA Jr., SCREEN, Datatext 
and I-Edit, always had a prompt line 
displaying the functions available 
from that menu level. Pressing the 
designated key either executed a 
command or presented another se¬ 
ries of choices. This was a very con¬ 
venient way of presenting informa¬ 
tion, as it was rarely necessary to 
commit any commands to mem¬ 
ory. The disadvantage is that some 
commands required a couple of 
keystrokes to execute, as access to 
them had to be through a command 
hierarchy. Datatext, which is ar¬ 
ranged like the UCSD p-System 
editor, had the additional disadvan¬ 
tage of having to go to disk every 
time a menu option was selected. 
This made Datatext irritatingly 
slow, especially because the Insert 
mode had to be exited to do any 
editing other than destructive 
backspacing. 

ALT key editors use a different 
approach. All the commands, such 
as MOVE, COPY, and DELETE, are 
evoked by pressing ALT (or CTRL) 
plus some letter key. The creators 
of EDIX did an excellent job of mak¬ 
ing these assignments as mnemon¬ 
ic as possible, so they were very 
easy to remember. P-Edit's com¬ 
mands are not quite so intuitive, 
but it comes with keyboard tem¬ 
plates for the absentminded. Other 
editors, such as VEDIT, PMATE, 
and Star-Edit, used more mystical 
methods of key assignments, and 
constant reference to the manual is 
required to recall the proper com¬ 
mand sequences. While these edi¬ 
tors are very powerful, they are not 
configured specifically for the IBM 
PC and require considerable prac¬ 
tice to use effectively. The manuals 
contain an insert that rather grudg¬ 
ingly gives out a few key assign¬ 
ments, but, in general, no advan¬ 


tage is taken of the IBM keyboard; 
you might as well have had a Tele¬ 
type keyboard for these editors. 

The third type of editor uses a 
separate command line for entering 
executable functions. This is an ex¬ 
tremely inexpedient method of im¬ 
plementation because the cursor 
must first be moved to the com¬ 
mand line (generally by pressing 
the ESC key), the proper command 
entered and the cursor then posi¬ 
tioned back in the body of the text. 
Just inserting a blank line of text 
may take three or four keystrokes. 


T f he IBM 

professional 

e 


editor managed 


to combine the worst 

of all possible 

worlds. 


This can become a laborious chore, 
especially if you are the cautious 
type who saves the file every five 
minutes or so. Many people like 
this kind of editor because the com¬ 
mand can be issued in plain En¬ 
glish: delete, copy, change, and so 
forth. XyWrite was definitely the 
best in this category. The function 
keys were assigned in a very conve¬ 
nient manner, the program was for¬ 
giving as to the exact format of the 
command, the cursor keys were in¬ 
telligently assigned, and once one 
got used to its style of use, it was a 
pleasure to use. 

The IBM Professional Editor 
managed to combine the worst of 
all possible worlds. It is extremely 
complex, or, to be Inore exact, over¬ 
ly complicated. There are line com¬ 
mands as well as screen commands, 
four operating modes, 40 assign¬ 
ments for the function keys, and 
one of the busiest displays of all the 
editors. Even with the powerful ca¬ 
pabilities that the IBM version pos¬ 
sesses, it and other command line 
editors do not seem to offer any par¬ 
ticular advantage that outweighs 
the inconvenience of using them 
and they tend (with the exception 
of Xywrite) to be very awkward to 
use. 
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If you’ve been hearing 
some great lines lately 
about buying computers, 
software and accessories 
by mail, wait until you 

hear ours. 



The bottom one. 


You’ve probably heard them all — 

"We won’t be undersold." "We offer 
competitive prices," on and on. But 
when it comes to consistently low 
prices on consistently high quality 
computers, software and accessories, 
no one can show a better bottom line. 

But a good bottom line doesn’t mean 
anything if you're not getting the kind 
of service you deserve. The kind you 
can expect from the seasoned group 
of mail order professionals at Oryx 
Systems. We also have the technical 
know-how to stand behind the products 
we carry — before and after the sale. 

The following is a sampling of prices 
on selected items from our extensive 
product line of over 3,000 items: 

SOFTWARE 

Ashton-Tate: dBase II — $399 / Digital 
Research: CP/M86 — $50 / Pascal MT+ 
W/SPP — $375 / Ecosoft: MicroStat — 

$230 / Dow Jones: Market Analyzer — 
$279 / Innovative Software: T.I.M. Ill — 
$365 / MicroPro: InfoStar — $275 / 3-Pak 
Word/Mail/Spell — $399 / Northwest 
Analytical: StatPak — $397 / Sorcim: 
Supercalc 2 — $169 / Supersoft: Fortran IV 
PC/DOS or CP/M86 — $299 / 8087 Support 


— $40 / VisicorjD: Visicalc — $185 / 
Compview: Vedit — $130 / Decision 
Resources: Chartmaster — $310 / Lotus: 
1-2-3 — $ CALL / Microsoft: Multiplan — 
$199 / Multitool — $ CALL / Peachtree: 
PeachText 5000 — $247 (includes one free 
box of diskettes) / Ms Pascal Compiler — 
$275 / Business Basic Compiler — $275 

ACCESSORIES / HARDWARE 

BOARDS 

Quadram: Quadboard 64K (4-function) — 
$299 / Microfazer 8K — $145 / Plantronics: 
Color Plus — $399 / Maynard Electronics: 
Sandstar Memory Card OK — $194 

MONITORS 

Amdek: 310A — $189 / Quadram-. 
Quadchrome — $ CALL / PGS RGB — 

$ CALL 

MODEMS 

Hayes: Smartmodem 1200 — $509 / 

US Robotics: Passport — $395 

DISK DRIVES 

Tmdon TM-100-2 — $240 / CDC: 1800 — 
$275 

PRINTERS 

NEC: 3550 — $1,875 / TYanstar: T-315P (color) 
— $519 

MISCELLANEOUS 

Microsoft: Mouse — $179 / Versa Writer 
Tablet — $259 


If you’re ready to order, call our toll free 
number. Right now. (Chances are we'll 
ship the same day.) Tell us what you’re 
thinking about buying, and we’ll tell 
you our bottom line. Simple as that. 

It won’t cost you anything. In fact, it 
might save you plenty — and that’s 
not just another line. 

Wisconsin residents — add 5% sales tax when ordering 
merchandise. Add $3.50 for shipping per software and 
small items. (Call regarding others.) Prices subject to 
change without notice. All items subject to availability. 

We welcome VISA and Mastercard (Add 4%). checks 
(allow 1-2 weeks for clearing), and COD (Add $2.00 per 
shipment — cashier's check required). For technical 
information and in Wisconsin: (715) 848-2322. 

Store prices differ from mail order. 


1 800 826-1589 


ORYX SYSTEMS, INC. 



205 Scott Street 
RO. Box 1961 
Wausau, Wl 54401 


<©1983 ORYX SYSTEMS. INC 
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NO 

YES 

(INCLUDED) 

NO 

NO 

NO 

NO 

YES 

(INCLUDED) 

YES 

YES 


MACROS 

NO 

NO 


YES 

YES 

NO 

YES 

NO 

YES 

YES 

NO 


NO 

NO 

YES 

NO 

NO 

YES 

HUMAN FACTORS 

HELP KEY 

NO 

NO 

YES 

YES 

YES 

NO 

NO 

NO 

YES 

NO 

YES 


YES 

YES 

NO 

YES 

YES 

YES 

QUALITY OF HELP 

_ 

_ 


FAIR 

EXCEL. 

- 

- 

- 

FAIR 

- 

GOOD 


POOR 

EXCEL. 

- 

GOOD 


GOOD 

HUMAN INTERFACE 

FAIR 

GOOD 


GOOD 

EXCEL. 

POOR 

FAIR 

FAIR 

EXCEL. 

POOR 

GOOD 


POOR 

EXCEL. 

POOR 

EXCEL. 


FAIR 

PRICE 

S29.95 

$179 

$35 

$75 

$125 

$29.95 

$130 

$35.00 

$95 

$195 

$75 

$225 

$95 

$39.95 

$195 

$50 

$125 

$49.95 
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PROGRAM EDITOR SUMMARY 


AFSE 

DATA- 

TEXT 

(6.1) 

EDIT 

EDIT 

SMITH 

(1.0) 

EDIX 

FUU 

SCREEN 

EDITOR 

IBM 

PROF. 

EDITOR 

1-EDIT 

n 

D CHIT 

SUMMARY -^-—- 

GENERAL TYPE 

COMMAND LINE 

MENU 

COMMAND LINE 

ALT. KEY 

ALT. KEY 

COMMAND LINE 

COMMAND LINE 

MENU 

ALT. KEY 

EASE OF USE 

GOOD 

GOOD 


GOOD 

EXCELLENT 

POOR 

FAIR 

GOOD 

EXCELLENT 

ERROR HANDLING 

FAIR 

GOOD 


FAIR 

EXCELLENT 

FAIR 

FAIR 

POOR 

EXCELLENT 

OVERALL PERFORMANCE 

SATISFACTORY 

SATISFACTORY 


SATISFACTORY 

SATISFACTORY 

UNSATISFACTORY 

SATISFACTORY 

UNSATISFACTORY 

SATISFACTORY 

OVERALL RATING 

FAIR 

GOOD 


FAIR 

EXCELLENT 

POOR 

FAIR 

POOR 

EXCELLENT 

COMMENTS 

VERY SLOW 

BASED ON 

P-SYS. EDITOR 
SLOW-MUCH DISK 1/0 

NO REPUCE 
FUNCTION 

AWFUL 

DOCUMENTATION 


IRRITATING 
SCREEN FLICKER 
EXTREMELY RUDE 

COMPLEX 

CONTAINS A 
DICTIONARY 

NO DISK ERROR 
RECOVERY 


MANUFACTURER 

NOTA BENE SOFTWARE 

DATATEK 

McCLAIN SOFTWARE SYMMETRIC SOFTWARE 

EMERGING TECH. 

FRANK SHIELE SOB. 

IBM C0RP. 

INNOVATIVE TECH. INC. 

SATELLITE SOFT. INTL. 

ADDRESS 

BOX 497 

GLENVIEW, IL 60025 

2621 ENTERPRISE ROAD 
CLEARWATER, FL 33575 

P.0. BOX 383 1805 CLEMS0N ST. 

TURNERSVILJi, NJ 08012 SAN BERNADINO, CA 92407 

2031 BROADWAY 
BOULDER, CO 80302 

1375 TOBIAS DRIVE 
CHUU VISTA, CA 92011 

P.O.BOX 1328-C 
BOCA RATON, FL 33432 

2387 BUCKSTONE CRES. 
OTTAWA, ONTARIO 

288 W. CENTER ST. 
OREM, UT 84057 

PHONE 

(312) 724-9442 

(800) 237-5014 

(609)338-4631 (DAYS) 
(609)228-6461 (EVES/ 

(714) 887-8595 

(303) 447-9495 

(619)420-9860 


(613)521-8722 

(801) 224-8554 




BEGIN 

(Announcing 

The PqscqI Compiler 

for the IBM PC® 

The 

Software Building Blocks 
Pascal Compiler Package 

based on Pascal/Z™ 

At o special introductory price. 

Coll now.! 


END. 

Software 
Building 
Blocks" 


flSol 

Bffl 


607 / 272-2807 

Software Building Blocks, Inc. 

Post Office Box 119 
Ithaca, New York 14851-0119 


IBM PC is a registered trademark of international Business Machines. Inc. 
Pascal/Z is a trademark of Ithaca InterSystems. Inc. 
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LIBGEN™ 

A LIBRARY GENERATOR FOR PC-DOS 

Combines selected modules 
from existing libraries into a 
new library 

Accepts input parameters from 
automatic response files 
Allows in excess of 1500 public 
symbols per library file 


• Builds object module libraries 
compatible with the PC-DOS 
LINK utility 

• Creates cross reference lists of 
all public/external symbols in a 
library 

• Lists segment attributes and 
public/external definitions for 
each module 


$150 


IBM PASCAL SOURCE LEVEL 
DEBUGGING PACKAGE 


PxT™ 

Pascal Execution Tracker 

• Break at source line number 

• Step "n” source lines 

• Track up to last 999 source lines 

• Enable/disable tracking 

• Interact with PC-DOS debugger 

• CS: offset for each source line 

• List active proc/func names 

• Frame address for active 
proc/func 

• Forward/reverse line number 
breaks 

$175 


PxP™ 

Pascal Execution Profiler 

• Complete source with execution 
counts 

• Histogram of execution counts 

• Brief execution count summary 

• Pinpoint code not used or tested 

• Menu/prompt driven 

• Save/recall user screen 

• Suspend program with 
•‘CONTROL-BREAK” 

• Minimal heap space required 

• Indicate CPU intensive sections 


AEI Software 

P. O. Box 8018 
Ann Arbor, Michigan 48107 
(313)973-8483 

IBM PASCAL and PC-DOS are trademards oflnternational Business Machines Corporation 
PxP and PxT are trademarks of AEI Corporation 
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PMATE 

SCREEN 

(2.01 

STAR- 

EDIT 

TED 

(1.0) 

TEXTRA 

JR. 

VEDIT 

()•*)_ 

XY- 

WRITE 

BIG 

ED 

EASY 

EDIT 


ALT. KEY 

MENU 

ALT. KEY 

COMMAND LINE 

MENU 

ALT. KEY 

COMMAND LINE 

COMMAND LINE 

ALT. KEY 

POOR 

EXCELLENT 


POOR 

EXCELLENT 

FAIR 

EXCELLENT 


GOOD 

POOR 

FAIR 


GOOD 

GOOD 

EXCELLENT 

GOOD 

POOR 

FAIR 

UNSATISFACTORY 

SATISFACTORY 


UNSATISFACTORY 

SATISFACTORY 

SATISFACTORY 

SATISFACTORY 

UNSATISFACTORY 

SATISFACTORY 

POOR 

GOOD 


POOR 

EXCELLENT 

FAIR 

EXCELLENT 


GOOD 

CRASHES 

EASILY 

EXQUISITELY PAINFUL 
NOISES, OTHERWISE 

GOOD BUY 


MANY FUNCTIONS 

DID NOT PERFORM 

AS DESCRIBED, 

IF AT ALL 

CRASHED IF TABS 

WERE NOT SET 

PRIOR TO USE 

BEST BUY 

PRINT PROG. 
AVAILABLE: 

FREE 

UPGRADABLE 

TO TEXTRA SR. 

(A WORD PROCESSOR) 

COMPLEX BUT 

VERY POWERFUL 

BEST BUY 

NO I/O RECOVERY 

EDIT FILE MUST 

BE SPECIFIED 

ON START-UP. 
PRELIMINARY VERSION 
REVIEWED HERE 

LIFEBOAT ASSOCIATES 

BASIC BUSINESS SOFTWARE 

SUPERS0FT INC. 

MORGAN COMPUTING CO. 

ANN ARBOR SOFT. ASSOC. 

C0MPUVIEW 

XYQUEST 

IROHNIC SYSTEMS 

N0RELL DATA SYSTEMS 

1651 THIRD AVENUE 
NEW YORK, NY 10018 

P.O.BOX 26311 

LAS VEGAS, NV 89126 

P.O.BOX 1628 
CHAMPAIGN, IL 61820 

10400 N. CENTRAL EXPWY. 
SUITE 210 

DALLAS, TX 75231 

407 N. MAIN STREET 

ANN ARBOR, Ml 48104 

1955 PAULINE BLVD. 
SUITE 200 

ANN ARBOR, Ml 48103 

P.0. BOX 372 
BEDFORD, MA 01730 

11195 25 MILE ROAD 
UTICA, Ml 48087 

3400 WILSHIRE BLVD. 
P.O.BOX 70127 

LOS ANGELES, CA 

(212) 860-0300 

(702) 876-9493 

(217) 359-2112 

(214)739-5895 

(313)769-9088 

(313)996-1299 

(617) 275-4439 

(313) 781-4587 

(213) 257-2026 





Now you can double your PCs internal storage capacity. 
Floppy Disk Services has top quality half-height disk 
drives and everything you need to install them easily. 
Choose either two or four half-height drives (320K per 
drive) or for the XT, two half-heights plus a hard disk. 
An energy efficient direct drive DC motor powers the 
system. We have mounting kits available (extra cost) for 
each two-drive system purchased, along with clear, 
simple instructions. 

These drives are manufactured by Shugart, and come 
with a full one year warranty. Our prices are always 
exceptionally low. Call Floppy Disk Services today for 
prices and specs! Dealer inquiries invited. 

IBM PC is a trademark of IBM Corp. 


Outside NJ, call (800) 223-0306 
In NJ, call (609) 799-4440 

1 Alexander Rd., Princeton, NJ 08540 


FLOPPY 

IDISK 

SERVICES 


HALF-HEIGHT 
R THE IBM PC 
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Although almost all of the edi¬ 
tors (TED being the exception) 
made use of the function keys, only 
two, P-EDIT and SCREEN, thought 
to provide templates. This is a gen¬ 
erous but unnecessary fallal for 
SCREEN, because it presents the 
available choices on the prompt 
line anyway. With the more taci¬ 
turn editors such as VEDIT and 



documentation 

varied from 


elegant, superbly 


written manuals with 


outstanding on- 


screen tutorials 


(TEXTRA Jr. and EDIXj, to 

seven half sheets of _ 

poorly xeroxed paper 

stapled meanly m the 

upperlefthand 

comer. 


StarEdit, the lack of templates 
forces the user to commit to mem¬ 
ory copious command sequences 
that are hopelessly un-mnemonic. 

Manual Labor 
The documentation varied from 
elegant, superbly written manuals 
with outstanding on-screen tutori¬ 
als (TEXTRA Jr. and EDIX), to sev¬ 
en half sheets of poorly Xeroxed pa¬ 
per stapled meanly in the upper left 
hand corner. Most of the companies 
obviously put some effort into 
making the documentation infor¬ 
mative and readable. It was, howev¬ 
er, appalling to see how many mis¬ 
spelled words most of them 
contained. The seven page uninfor¬ 
mative screed mentioned above 
that accompanied the Full Screen 
Editor consistantly misspelled ALT 
as ATL. This misspelling could 
have been easily fixed if the author 
had thought to provide a REPLACE 
facility. EDITSMITH, however, 
had the most deplorable manual of 
them all. The spelling and gram¬ 
matical errors it contained were in¬ 


credible (and often hysterically fun¬ 
ny). The pity of this is that 
EDITSMITH is a pretty good editor; 
unfortunately some of the com¬ 
mands were difficult to figure out 
from the text. It is a credit to the de¬ 
signer, and his/her respect for the 
end-user, that the editor can be 
used without much reference to the 
documentation 

Only a few of the editors had 
on-screen tutorials. TEXTRA Jr. 
provides an unusual, hands-off tu¬ 
torial that is positively elegant. 
Having gone through the presenta¬ 
tion once, it is rarely necessary to 
refer to the equally well-done man¬ 
ual. EDIX has an excellent hands- 
on tutorial that gives a fine intro¬ 
duction to the editor but is not as 
complete as TEXTRA Jr's. P-Edit's 
on-screen tutorial was, alas, medio¬ 
cre. It is a bit more difficult to pre¬ 
sent a text-level tutorial, because 
switching back and forth from the 
manual to the display can be dis¬ 
tracting. Datatext and Xywrite both 
managed to do a good job anyway. 

What Size the File 
The maximum size of an edit file 
varied widely, but the most impor¬ 
tant factor here is whether the edi¬ 
tor requires the entire file to be resi¬ 
dent in memory or whether it can 
swap segments of the file to and 
from disk during the editing proc¬ 
ess, in effect allowing documents of 
arbitrary size. File sizes for the 
memory-bound editors are neces¬ 
sarily smaller than those that are 
media bound, while the media- 
bound editors will become slower 
as the edit files become large. None 
of the files I edited was voluminous 
enough to produce an obvious ef¬ 
fect; all the editors but two were 
very fast. 

As for program performance, 
AFSE, which is written in BASIC, 
was so slow that I could out-type it 
in the INSERT mode. Datatext was 
very curiously designed to swap 
each menu function from the disk 
into memory when the command is 


invoked. This produced an almost 
constant disk activity that quickly 
became annoying. It also took for¬ 
ever to load; I was beginning to sus¬ 
pect a disk malfunction; then, fi¬ 
nally, the title page appeared. 
Considering that almost none of 
the commands is resident, one 
could well ask what it was loading 
during the initialization process. 


Editor as Word Processor 
Most of the programs were flexible 
enough to use as primitive word 
processors, but two of them were 
oriented strictly towards assembly 
or BASIC programmers: Full Screen 
Editor and TED. These two editors 
had automatic line numbering, 
which could be a convenience un¬ 
der some circumstances. Coinci¬ 
dentally, both editors also rated un¬ 
satisfactory; TED has many 
functions that could not be per¬ 
formed as described in the manual, 
and the Full Screen Editor, with its 
execrable manual, completely de¬ 
feated my attempts to get line num¬ 
bers back after inadvertently typing 
a carriage return in the wrong place. 
The latter editor also had an in¬ 
tensely irritating screen flicker dur¬ 
ing text entry and manipulation. It 
was easy to tell which editors had 
been written for programmers us¬ 
ing high-level languages: these had 
an automatic indentation feature. 
Writing programs in PASCAL and 
C without an auto-indent feature 
can quickly degenerate into a te¬ 
dious exercise on the tab key. Vedit 
also had an UNDENT key for rapid 
outdenting. The other editors with 
auto-indent (IBM, TEXTRA, Jr, Da- 
taText, EasyEdit and PMate) re- 



DITSMITH, 


however, had 


the most 


deplorable manual of 

them all. The spelling 

and grammatical 

errors it contamed 

were incredible (and 

often hysterically 

funny). 
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Howto geta 
fast300% return 
onyour IBMPC 
investment. 




IBMPC + 


*IBM-PC is an IBM TM; MS-DOS, Microsoft TM; 
iRMX-86, Intel TM; CP/M-86, Digital Research TM; 
OASIS-16, Phase One Systems TM. 


And it’s COBOL — 

the language for commercial and 
administrative applications. Standardized 
and maintained like no other language, 
now COBOL brings mainframe benefits 
to business microcomputer users. 

mbp COBOL meets ANSI ’74 
Standard. It features a full range 
of utilities: ‘Compiler Intelligence’ 
automatically corrects simple syn¬ 
tax errors; Run-time Debug; Index 
Check and Array-Bound Inspection; 
listing options allow source and 
object code, map and cross- 
reference tracking. 500+ error 
messages insure user-friendliness. 

There is plenty of existing software, 
and maximum portability protects 
software investments. 


Just $500. 

Compare mbp’s advantages, 


ft[p 

Cl 11 t*-* ™ ~ 


7700 Edgewater Drive, Suite 360 
Oakland, CA 94621 Phone 415/632-1555 


Please send me complete mbp COBOL 
information and performance data. 


♦ Name_ 


Company. 


Address. 


State. 


mbp COBOL 
300% lkster-just $500. : 


Phone # _ 


J OEM & distributor arrangements 
• available. 


C ompared with COBOL interpreters, mbp’s new 
COBOL Compiler runs programs four times 
faster. With mbp on your IBM-PC, applications 
that used to take four hours now take one; that’s 
like a 300% return on investment. 


How is it possible? 

Interpreters translate and execute a 
program one statement at a time, every time 
the program runs, mbp’s COBOL Compiler 
generates machine language object code, 
so the entire program is translated only once; 
it then can be executed as often as you want 
in a fast single step—with no retranslation. 


then compare prices; you’ll be pleasantly 
surprised— again. Plus, application software 
developers can make up to 50 run-time package 
copies with no royalty charge. 

mbp has twenty-five years worldwide 
software experience and twelve(+) in mainframe 
custom COBOL implementations. The mbp 
COBOL Compiler makes this valuable exper¬ 
tise available for micro users. Take advantage 
of it, and start getting a 300% return on 
investment, today. 

mbp COBOL is available now 

for the IBMPC* or any microcomputer 
with MS-DOS* iRMX-86,*or CP/M-86;* 
soon for OASIS-16.* 


Gibson Mix: BENCHMARK RESULTS 
Calculated S-Profile 
(Representative COBOL statement mix) 
_Execution time ratio_ 

mbp COBOL COBOL 

COBOL X Y 

1.00 4.85 7.04 
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quired multiple backspaces to 
outdent. 

Most of the editors incorporat¬ 
ed a word-wrap feature that, when 
turned on, relieves the user of hav¬ 
ing to type carriage returns at the 
end of a line. Word-wrap is a plus 
when the editor is being used as a 
word processor, but for program¬ 
ming it is best turned off, as many 
compilers have an upper limit for 
program line length. 

The ability to set tabs is a very 
important feature in a program edi¬ 
tor; only SCREEN and AFSE did not 
allow this to be done by the user. 
Many of the editors also allowed 
tab settings to be saved in a file, so 
that several preset values could be 
recalled for FORTRAN, PASCAL, 
and assembler programs. In almost 
every case, tab characters could be 
expanded to blanks when written 
to the file; in some cases the choice 
of storage format could be set by the 
user. While storing tabs as blanks 
takes up more space on a disk, some 
compilers will not accept tab char¬ 
acters and the ability to chose be¬ 
tween storage fomats is thus a 
necessity. 

The IBM keyboard lends itself 
to convenient cursor movement; it 
was therefore very surprising to 
find a few editors that did not take 
advantage of this. In fact, some of 
them, in an attempt to give the user 
the widest range of cursor move¬ 
ments, assigned these functions to 
totally non-intuitive keys. Al¬ 
though intuitiveness is a matter of 
opinion and habit, it seemed unrea¬ 
sonable to use ESC to go to the be¬ 
ginning of a file or CTRL-V to move 
to the previous word. The cursor 
movements that get around a file 
most easily, such as left/right by 
word, beginning/end of a line, 
screen and file, are the ones that are 
found in the best editors. Some of 
the command line types, such as 
EDIT, have very limited cursor 
movements and getting around a 
file can be painfully slow. 

Paging through a file was al¬ 
most always accomplished with 
the PgUp and PgDn keys. In some 
cases it is possible to set a specific 


page size for scrolling through a file. 
This is a pleasant feature that can 
be used to size a page for printing. 

The ease with which text may 
be deleted is equally as important 
as easy text entry. I like the conve¬ 
nience of deletion by word, by line, 
and to the end of a line with one key 
press. TEXTRA Jr. and P-Edit were 
the only ones that could delete to 
the end of a page, a feature I use very 
frequently. P-Edit gives a prompt 
before executing the page delete 
while TEXTRA Jr. does not. Many 
people prefer to be safe than sorry; 
others dislike the necessary extra 
keystroke. 

The presence of an "undo key" 
is a feature I would not like to do 
without either. Most of the editors 
that could cut blocks of text for de¬ 
letion, move, or copy, use a buffer 


i 


n addition to 


being able to 


enter and 


delete text easily, a good 

editor should make it 

simple to move large 


blocks of tact 


mound a file 


from which deleted text could be 
recovered, but not all editors would 
restore small deletions. 

Text Moves 

In addition to being able to enter 
and delete text easily, a good editor 
should make it simple to move 
large blocks of text around a file. 
The most convenient implementa¬ 
tions required only three or four 
keystrokes: two to mark the block 
limits, one to select MOVE, COPY, 
or DELETE, and one to indicate the 
insertion place. This was one fea¬ 
ture that almost all editors accom¬ 
plished in a simple manner; many 
visually highlight the text range as 
well. This feature makes it very 
easy to see what you are doing if the 
editor is accurate about the high¬ 
lighting (I-Edit isn't). AFSE, for 


some strange reason, emits a tone 
when the markers are set, and even 
supplies a different tone for MOVE/ 
COPY and DELETE. This feature is 
described as useful in the manual, 
but I found it hard to recall where 
the tone was placed in the text 
body. P-Edit does not highlight the 
text, but has the added advantage 
(as does EDIX) of allowing the text 
range to be defined from start to end 
or vice versa. 

XyWrite, SCREEN, P-EDIT, I- 
EDIT and IBM had a case convert 
feature that operated on a marked 
block of text. If the characters were 
in lower case, they were changed to 
upper case and vice versa. This is a 
clever alternative to toggling the 
CAPS LOCK key on and off. A very 
few editors could, with one key¬ 
stroke, exchange two lines, words, 
or characters. This is another little 
cute feature, but may not be used 
very often, if at all. 

Search and replace functions 
are indispensible in a text editor, 
even if used only infrequently. Full 
Screen Editor could only find 
strings; no replace facility was in¬ 
cluded. The nicest implementation 
of these features always had a 
prompt for both commands, didn't 
require tiresome string delimiters 
to be typed in, searched the file in 
both directions, and allowed wild¬ 
cards to be included in the strings. 
EDIX was the only one that could 
perform to these standards, VEDIT 
made this relatively painless func¬ 
tion impossibly difficult to execute, 
and the rest fell in the middle 
somewhere. 

If a search direction has to be 
specified in VEDIT, and an entire 
file search is requested, the cursor 
must be moved to the top (for a for¬ 
ward search) or the bottom of the 
screen (for a backwards search). The 
function may be case sensitive, in 
which case it will find only the cor¬ 
rect string matches. If it is case in¬ 
sensitive it will locate all occur¬ 
rences of the string, regardless of its 
state of capitalization. Datatext, 
SCREEN, VEDIT, and TEXTRA Jr. 
will ignore case differences if in¬ 
structed to do so. VEDIT and P-Edit 
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WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 
C-COMPILER. 


DEC and INTEL wanted the best C technology avail¬ 
able, with excellent code density, supporting the full C 
language and their specific operating environments— 
all at a competitive price. 

They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro¬ 
computers—68000, PDP-11? Z8000,8086—with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ¬ 
ing CP/M* and PC DOS? Both cross and native compilers 
are available. 

Call us for the distributor nearest you. OEM’s should 
contact us directly about their specific requirements. 

Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614, 

312/472-6659 



Mark 

Williams 

Company 


*PDP-11 is a trademark of Digital Equipment Corporation. 
*CP/M is a trademark of Digital Research Corporation. 
*PC-DOS is a trademark of IBM. 
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have a CASE CHANGE option, so 
the search can be automatically re¬ 
peated without retyping the string. 
All the editors, with the exception 
of I-Edit, could do both a local or 
global string replacement. I-Edit 
will only do a translate throughout 
the entire file; if the user wishes to 
do a local or prompted replacement 
with this editor, it must be done us¬ 
ing the search function with man¬ 
ual string insertion. 

TEXTRA Jr., Datatext and Ea- 
syEdit were the only editors that in¬ 
cluded line and page alignment. 
This excellent feature uses the cur¬ 
sor keys to pull or push a line across 
the screen and align former or sub¬ 
sequent lines to the same mark by 
running the cursor up and down the 
display. Not only does this facili¬ 
tate the neatening of PASCAL'S in¬ 
numerable begin/end clauses, but it 
makes column alignment a snap. 
These editors will also (as will IBM 
and SCREEN) center text lines, 
which is useful for table headings. 

Lavish Functions 
Macros are an advanced capability 
that many people find essential in a 
text editor. These are strings of 
commands that ideally can be as¬ 
signed to one key for execution and 
saved to disk for eternal recall. The 
most common use made of macros 
is to specify default values to be 
called up during initialization. 

None of the editors that included 
this function made it easy to do ; 


N ' oneofthe 
editors that 

included 

macrosmadeit easy^ 

to do somehow die 

documentation 

writers all got _ 

terribly, confused 

about macros. 


somehow the documentation writ¬ 
ers all got terribly confused about 
macros. This is a feature I found 
more work to use than seemed 


worth the effort. In those editors 
that set switches for word wrap, 
margins, and so on, the default val¬ 
ues were generally those that 
would be used most of the time 
anyway. For the more exotic and 
adventurous, macros offer a way 
out of the status quo. 

It is often desirable to move a 
marked block of text to a separate 
disk file. In itself, this function is 
extremely useful, but in combina¬ 
tion with multiple buffers and win¬ 
dows, it allows the editing of sever¬ 
al files simultaneously. The editors 
that have multiple windows, such 
as EDIX, EDITSMITH, and EASY- 
EDIT, have many buffers available 
to facilitate text movement be¬ 
tween files. Not everyone finds 
multiple windows a desirable addi¬ 
tion to an editor; I use them a great 
deal and prefer EDIX's implementa¬ 
tion over all of the other editors 
with this capacity. The newest ver¬ 
sion of P-Edit allows two docu¬ 
ments to be edited simultaneously 
and includes the ability to move 
text between the two; only one doc¬ 
ument can be viewed at a time. 

Again, these advanced features 
are a matter of taste, and, in general, 
the price of an editor rises in propor¬ 
tion to the number of windows it 
permits on the display at once. At 
the very least, however, an editor 
should be able to insert a file from 
the disk into the text (file merge). 
AFSE does not have any file merg¬ 
ing features at all, and Full Screen 
Editor only allows an append of one 
line (72 characters), which is use¬ 
less for inserting a previously typed 
subroutine or other block of text. 
Multiple windows allow you to pre¬ 
view a file before merging; pro¬ 
grammers with good memories 
may not need this option. 

Many editors include good file¬ 
handling facilities such as deleting 
and renaming files and reading di¬ 
rectories. Editors varied in their at¬ 
titudes towards swapping diskettes 
during an edit session. All of the 
'satisfactory' editors will recover 
from a DISK FULL error, but in 
some cases the file may only be 
saved by erasing files from the edit 


disk. Facilities are provided for 
reading the directory and selecting 
the files to erase. While this is not 
as convenient as being allowed to 
insert a fresh diskette, at least the 
file will not be irrevocably lost. 
Even with no errors pending it is 



or the more 


exotic and 


adventurous. 


macros offer a way 


outofthe status 


quo. 


nice to be able to browse through a 
directory and view the file sizes and 
creation dates without having to 
exit to DOS. 

Saving files can be done with 
many different options. There was 
always a QUIT command, which 
exited without saving the edit ses¬ 
sion, and an EXIT command, which 
wrote the file to disk. Some editors, 
IBM's for example, allowed a quit 
with no file save, by pressing one 
key. IBM chose to assign a function 
key to this process, so one mistaken 
finger movement can lose the en¬ 
tire edit session. I consider an 'exit 
confirm' to be a necessity for a pro¬ 
gram of this kind, but some people 
dislike the extra bother of having to 
press an additional key. P-Edit is 
pleasantly extra-cautious,- it will 
ask you to confirm an overwrite 
when saving a file with the same 
name as that on the disk. Unbeliev¬ 
ably, TEXTRA Jr., EDITSMITH, 
and Full Screen Editor did not allow 
a file save with a return to the edi¬ 
tor so frequent file savers have to re¬ 
start everything after each save. 

The editors were divided in 
their backup capabilities. Some of 
them always retained a backup file, 
while others left it to the user to do 
the housekeeping. A very few edi¬ 
tors (TED, Textra Jr., IBM, P-Edit) 
allowed the option of backup files 
to be selected from within the edi¬ 
tor. Backup files take up a lot of 
disk space, and some people prefer 
to have a backup on a different flop- 
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Table 2: Best Buys 


TYPE 

MENU 

EDITOR 

TEXTRA Jr. 

REASON 

very easy to 
use, excellent 
human 
interface 

ALT KEY 

EDIX 

extremely 

powerful, 

excellent 

human 

interface 


P-Edit 

very easy to 
use, excellent 
human 
interface 

COMMAND 

LINE 

Xywrite 

very well 
designed, easy 
to use, 
excellent 
human 
interface 


Table 3: Worst Buys 

EDITOR 

FULL SCREEN 

REASON 

EDITOR 

rude, poor user interface, 
baffling text entry 

IEDIT 

no disk error recovery 

TED 

many functions did not 
perform as described 

PMate 

no disk error recovery 

StarEdit 

no "DISK FULL" recov¬ 
ery, limited to IBM 
display 

Edit 

no "DISK FULL" recov¬ 
ery, limited to IBM 
display 


py anyway. The editors that had ex¬ 
cellent error recovery never lost a 
file no matter what I tried and 
would write the file out to a fresh 
diskette if directed to do so. 

Into Print 

In general, print facilities in these 
editors were minimal. A few sim¬ 
ply used the (SHIFT) PrtSc func- 


T l he editorsthat 
had excellent 

errorrecoveiy_ 
never lost a file no 

matter what I tried 

and would, vmte the 

file gut to a fresh 

diskette if directed to 

do so. 


tion. This is an unacceptable way of 
handling some printers, like the 
NEC 8023A, which responds to this 
command by printing the entire 
page on one line unless an inacces¬ 
sible DIP switch inside the printer 
has been changed. Also, if any com¬ 
mand prompts, menus, or other sta¬ 
tus information are present on the 
screen, these get printed along with 
everything else. TEXTRA Jr. pro¬ 
vides a free, short BASIC program 
that will pretty-print the file, but 
this is an extra, time-consuming 
step. EDIX required a temporary 
renaming of the active file to MS 
DOS's reserved device name 
"PRN," executing a write com¬ 
mand and then reinstating the orig¬ 
inal file name. This process could 
be assigned to a macro, which was a 
mildly tiresome way of handling 
this type of situation. In all fairness, 
EDIX is designed to be used with a 
companion text formatter and TEX¬ 
TRA Jr.'s big brother, TEXTRA, 
will have print facilities available 
but even so, being able to print out 
the program so laboriously typed in 
seems so essential that is is difficult 
to believe that the designers of 


these two excellent editors couldn't 
go one little step further. 

Some editors had a print com¬ 
mand of some kind; this was by far 
the most convenient way of getting 
hard copy. P-Edit gave the choice of 
a full text, page or range print, 
which is how this facility ought to 
be implemented. 

Caveat Emptor 
At least a day was spent reading the 
manual and exploring the capabili¬ 
ties of an individual editor. The ta¬ 
bles that follow will give a good feel 
for the ease of use, documentation 
quality, and sophistication level of 
each one. Because of the number of 
editors that were covered in this re¬ 
view, it simply was not possible to 
explore every single feature of every 
single piece of software. When the 
documentation and the program it¬ 
self combined to give a product that 
was awkward or functionally inad¬ 
equate, the summary reflects this 
problem. Because more time had to 
be spent trying to figure out how to 
use the editor due to poor manuals 
or program design, less time could 
be allotted to actually using the 
editor. 

The function of a review of this 
nature is to inform the buyer of the 
best and the worst cases. Toward 
that end, this reviewer has tried to 
be as fair as possible in evaluating 
these products. Even the best edi¬ 
tors had faults that, it is hoped, will 
be remedied in later versions. As for 
the unusable editors, well, perhaps 
this evaluation will simply alert 
people to stay away from them be¬ 
cause they are terribly flawed from 
both a human factors and program 
design point of view and cannot be 
fixed with a few simple patches and 
a pretty binder. ■ 
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High Performance 
IBM PC-to-Host 
Coax-Connection 


WITH THE 



INTERFACE 


SUPERIOR PRICE/PERFORMANCE 

PCOX provides an extremely efficient, 
cost effective means to access full¬ 
screen host applications from the IBM 
PC. PCOX provides high performance, 
high speed access through the IBM 
PC DMA. 

COAX INTERFACE PROVIDES 
EXACT 3278/79 EMULATION 

The PCOX package integrates both 
hardware and software and is easily 
attached via coaxial cable to your 
controller. PCOX hardware creates 
exact emulation for models 3278/2-3-4 
and 3279/2A-3A. 

FILE TRANSFER CAPABILITY 

The software includes a file transfer 
utility, providing for menu-selected file 
transfers between the IBM PC and the 
host computer system. 

INTELLIGENT WORK STATION 

By connecting your IBM PC to the host 
with PCOX, the PC can be used as a 
fully functional, intelligent work station 
providing the user with more distri¬ 
buted computing power than ever 
before available. 



CATEGORY A 
O COAXIAL 1=> 
CONNECTION 



V_7 


IBM 

3274/76 


IBM 

3274 


efficiently integrates the IBM PC into host networks 
without any host systems or applications software 
changes regardless of the operating system or access method 


PCOX 


CXJL 


10011 N. Foothill Blvd. - Cupertino, CA 95014 . 408/725-1881 


An affiliate of Systems Network Analysis, Inc. 
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Hardware Review 


EPSONS NEW 
RX-80 AND FX-80 

EPSON’S two new printers are a world apart. 


Arthur A. Gleckler 


EPSON recently announced two 
additions to its line of dot matrix 
printers: the RX-80, essentially a 
fast version of the earlier MX-80 III 
printer, and the FX-80, which 
has advanced features that put it on 
top of the printer performance 
spectrum. 

The RX-80's initial retail price 
of $499 is very interesting indeed, 
for the MX-80, a lower-quality 
printer, made its debut with a retail 
price of $645. This is an example of 
the trend toward lower prices in the 
personal computer printer market. 

The FX-80, at $699, is not in¬ 
tended to replace the MX-80 as the 
world's most popular home com¬ 
puter printer; rather, it has been in¬ 
troduced to put EPSON into the 
race for high-quality, business and 
scientific printers. The FX-80's 
download character set and larger 
printer buffer make it much more 
suitable for these environments 
than the MX-80 or RX-80. 


Although the MX-80 is no lon¬ 
ger being sold to consumers, 
EPSON is still producing it to fulfill 
contracts with OEMs (Original 
Equipment Manufacturers). IBM 
contracted with EPSON to produce 
its IBM Graphics Printer, which is 
almost identical to the MX-80. 
When IBM's contract with EPSON 
runs out, it is safe to assume that 
the RX-80, the FX-80, or both will 
be added to the PC's product line. 
Since IBM is just beginning to mar¬ 
ket a modified version of the PC 
overseas, it may be particularly at¬ 
tracted to the RX-80's and FX-80's 
ability to produce foreign language 
character sets. 

General Descriptions 
The RX-80, despite its resemblance 
to the MX-80, has several distin¬ 
guishing features. The most notice¬ 
able difference is its speed; the 
RX-80 prints at 100 characters per 
second, while the MX-80 prints at 
80 cps. Although not dramatic, the 


25 percent improvement does make 
a difference when printing long 
documents. 

EPSON has also provided new 
graphics modes for the RX-80. 
Along with the standard 480-dot 
and 960-dot print modes, the RX-80 
had a 960-dot double-speed mode 
and high-density, 1920-dot mode. 

The FX-80 is truly a superior 
printer. While the RX-80's in¬ 
creased print speed is a noticeable 
feature, the FX-80's 160 cps (double 
the speed of the MX-80) is a tremen¬ 
dous improvement. The FX-80 has 
also been provided with a 2K buffer, 
which speeds up printing of small 
documents and reduces the time 
the computer spends servicing the 
printer. The FX-80 also has new 
print functions, including a down¬ 
load character set, proportional 
spacing, and elite printing. 

The FX-80 offers much more 
versatile paper-handling capabili¬ 
ties than EPSON'S other printers. It 
comes with friction feed and has 
single sheet feed ability. It also has 
pin feed, although the tractors can 
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only be adjusted for widths be¬ 
tween 9.5 and 10 inches. This 
might be limiting in a business set¬ 
ting, where it is often necessary to 
adjust the distance between trac¬ 
tors to fit mailing labels, envelopes 
and forms. 

EPSON comes to the rescue 
with a $55 adjustable tractor op¬ 
tion, called the FP-80. The tractor 
mechanism simply snaps onto the 
existing mechanism, providing ful¬ 
ly adjustable tractors (see photo 1). 

Physical Characteristics 
The RX-80 is very similar in appear¬ 
ance to the MX-80 (see photo 2). It 
has the roughly the same footprint: 
107 mm high x 372 mm wide x 
303 mm deep (4.2" x 14.6" x 11.9"). 
The case styling is almost identical 
to the MX-80's, as can be seen from 
the fact that its dimensions differ 
only by millimeters. At 100 mm x 
420 mm x 374 mm (3.9" x 16.5" x 
13.7"), the FX-80 has a larger foot¬ 
print than the MX-80 or RX-80, al¬ 
though it is slightly shorter. 

The FX-80 has a shorter cover 


mediately below the printer ribbon 
cartridge. To open the case, one 
simply removes the ribbon and 
screws, disconnects the paper feed 
knob and buttons, and lifts the cov¬ 
er off on its plastic hinges; certainly 
much more simple than the MX-80 
or IBM Graphics printers. 

The FX-80 is even easier to 
open. Although there are four 
screws as compared to the RX-80's 
two, the ribbon need not be re¬ 
moved to open the case. This saves 
a great deal of time and avoids the 
mess involved with rethreading the 
ribbon. 

The RX-80 printer has a smaller 
printed circuit board with fewer in¬ 
tegrated circuits than previous 
EPSON printers. Also, the three 
2K-byte ROMs of the earlier print¬ 
ers have been reduced to one 8K- 
byte ROM. 

There are four ROM sockets in¬ 
side the FX-80. The first two con¬ 
tain 2K bytes of ROM each, but can 
be replaced with 8K ROMs; the 
third socket is empty, but can ac¬ 
cept a 2K, 8K, or 16K ROM; and the 


RX-80's access hole is in the middle 
as well. This problem is eliminated 
on the FX-80 because one of its ex¬ 
pansion boards can be located di¬ 
rectly above the cable connector on 
the right side of the case. 

By far the most obvious change 
inside the FX-80 is in the size of the 
power supply. Both the power 
transformer and the heat sink for 


T ' he RX-80’s initial 
retail price of $499 is 

very interesting _ 

indeed, for the MX-80, a 

lower-quality printer, made 

its debut with a retail price of 

$645, 


the voltage regulator are much larg¬ 
er than in the MX-80. Obviously, 
more power is required to drive the 
printer at twice the speed of the 
MX-80. 

Photo 3 shows the layouts of 



The FX-80 with fully adjustable 
tractor option 


The EPSON FX-80 and RX-80 


than either the MX-80 or RX-80. 
This redesign allows forms to be re¬ 
moved from the printer more easi¬ 
ly. The RX-80 uses the same wire- 
and-plastic paper separator as the 
MX-80, and its data cable exits on 
the left side, just as the MX-80's 
does. The FX-80 has a plastic paper 
separator and the data cable exits 
on the right side. 

There are several very interest¬ 
ing innovations in the RX-80 and 
FX-80. Unlike the previous print¬ 
ers, neither must be turned upside 
down to open the case. In the 
RX-80, two screws are located im- 


fourth socket holds 8K, but can 
take 16K. Clearly, the FX-80 has 
been designed for expansion, both 
by EPSON and by outside 
companies. 

The FX-80 has two expansion 
board connectors inside; there is 
provision for only one in the RX-80. 
On the MX-80, hooking the cable to 
an expansion board inside the case 
requires routing the cable through a 
hole in the middle of the back of the 
printer. This is very awkward, be¬ 
cause the paper enters and exits the 
printer from the back, and the cable 
is very much in the way. The 


the insides of all three printers. 
Note that both the RX-80 and 
FX-80 use the same ribbons that the 
MX-80 does; dealers who stock 
MX-80 ribbons will immediately be 
able to supply FX-80 and RX-80 us¬ 
ers with ribbons. 

The RX-80 and FX-80 display 
the same quality of workmanship 
and materials that have given the 
MX-80 its legendary reliability. The 
cases are made of the same strong 
plastic, the printed circuit boards 
use the same quality components, 
and the print mechanism is con¬ 
structed in the same tough manner, 
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RX-80 


MX-80 (IBM Graphics) 


so it is safe to assume that the 
RX-80 and FX-80 will prove to be as 
rugged and reliable as the MX-80 
has been. 

One problem that has not been 
corrected with the RX-80 and FX- 
80: The DIP switches are still not 
easily accessible. With the RX-80, 
the printer must be disassembled 
(i.e. the cover must be removed) to 
access the switches; while this is 
easier to do with the RX-80 than the 
MX-80, for example, it is no small 
task. 

The designers of the FX-80 have 
taken a small step toward correct¬ 
ing this problem by providing a 
small door on the side of the print¬ 
er. With the removal of one screw, 
the ventilation grille on the right 
side of the printer can be lifted off, 
providing access to the switches 
(see photo 4). 

Although few EPSON owners 
will need to change the default 
switch settings on their printers, 
the switches could be placed much 
more conveniently for those times 
when the switches simply must be 
changed. 

Another interesting difference 
between the older MX-80 and IBM 
Graphics printers and the new 
RX-80 and FX-80 is the operation of 
the Online button. Although the 
Online button is used for the same 
purpose on all four printers (name¬ 
ly, to select and deselect the print¬ 
er), the newer Online button is 
much more convenient. On the 
older printers, the Online button 
does not work while the printer is 
printing; it is obviously intended 
only to deselect the printer while 
manual paper movement is in 
progress. 

The newer Online button, on 
the other hand, stops printing at 
any time and patiently awaits an¬ 
other press. Also, as soon as the 
printer is brought back online, it 
prints the contents of its buffer in 
the correct position, even if print¬ 
ing was stopped in the middle of a 
line. 

Another major improvement in 
the FX-80 allows the Online button 
to be pressed at any time; the print- 
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er remembers the depression and 
brings the printer online at the next 
opportunity. For example, if the 
Online button is pressed in the 
middle of printing a page, the line 
currently being printed will be fin¬ 
ished and the printer will stop. If 
the FF button is then pressed, the 
printer will begin to move to the be¬ 
ginning of the next page. In the 
newer EPSONs the Online button 
can be pressed again immediately, 
and the printer will automatically 
come back online and print any¬ 
thing that remains in its buffer 
when the formfeed is completed. 

Control Code Function 
Although there are no major inno¬ 
vations in the area of print modes 
on the RX-80, there are some en¬ 
hancements. One interesting fea¬ 
ture is the provision for interna¬ 
tional characters. The RX-80 
provides characters sets for the 
U.S., France, Germany, the U.K., 
Denmark, Sweden, Italy, Spain, Ja¬ 
pan, and Norway. The FX-80 sup¬ 
ports most of the RX-80 interna¬ 
tional character sets, although it is 
missing a set for Norway and one of 
the two Danish sets. 

Both printers sport new graph¬ 
ics modes, including a double¬ 
speed, 960-dot mode and a high- 
density, 1920-dot mode. 

The FX-80 supports an addi¬ 
tional graphics mode: 9-pin graph¬ 
ics. This mode takes advantage of 
the 9-pin print head of the FX-80. 
EPSON has done software develop¬ 
ers a favor in continuing to support 
the 8-pin graphics modes even on 
the 9-pin FX-80, because programs 
written to handle MX-80 graphics 
will still work on the newer FX-80. 
Although 9-pin graphics can be 
simulated with only 8 pins, 9-pin 
graphics offer the programmer the 
ability to take advantage of the 
speed increase that an additional 
pin provides. 

The FX-80 offers one final fea¬ 
ture in the graphics category: it has 
one-to-one dot spacing. When a pro¬ 
gram sends an MX-80 the codes 
which should produce a square 
(e.g., same number of dots horizon¬ 


tally as vertically), a rectangle is 
produced instead of a square. Users 
of MX-80 graphics have always had 
to deal with this, and it is good to 
see that EPSON has successfully 
addressed this problem with in the 
FX-80. 

The FX-80 also provides two 
new print modes: proportional 
spacing and elite print. Proportion¬ 
al spacing gives the illusion of type¬ 
setting; unlike normal characters, 
which are designed to fill exactly 
eighty columns on every line, pro¬ 
portional characters are designed to 
be evenly spaced. For example, an 
T will have the same amount of 
space on either side as a 'T' in pro¬ 
portional print mode. Proportional 
printing is often easier to read than 
standard printer type. 

The most useful feature of the 
FX-80, other than its increased 
speed, is its ability to use download 
character sets. With this feature, 
the user can redefine the characters 
that are printed by each code. The 
printer could be programmed to 
produce, for example, the APL lan¬ 
guage character set, or the IBM dis¬ 
play characters set, as well as many 
symbols for use in mathematics. 

Conclusions 

While the RX-80 offers new fea¬ 
tures not found on EPSON'S earlier 
printers, it does not represent any 
substantial improvements over the 
MX-80. It is obviously a cost- 
reduced MX-80, designed to provide 
EPSON with a printer competitive 
with the many low-cost printers 
which operate at higher speeds than 
the MX-80. 

The FX-80, on the other hand, is 
a dramatic improvement over the 
MX-80. Its improved speed alone 
would be worth its price, but the ad¬ 
dition of download characters sets 
and proportional print mode makes 
the FX-80 a printer with a future. ■ 

EPSON America, Inc. 

3415 Kashiwa Street 

Torrance, CA 90505 
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The FX-80's vent grille 
can be removed for 
quick access to the 
DIP switches. 


128 


PC Tech Journal 

























SOFTWARE 


for the 

IBM-PC or XT 


BUSINESS 


LIST 

OUR 


PRICE 

PRICE 

ASHTON-TATE. dBase II. requires CP M-86& 128K 

S 700 

$439 

dBase II. requires PC-DOS& 128K 

S 700 

$439 

The Financial Planner 

NEW! S 700 

$439 

dBase II User's Guide by Software Banc 

5 30 

$ 20 

Everyman's DB Primer (Book) 

NEW! S 15 

$ 12 

Fnday , 

NEW! S 295 

$199 

APPLIED SOFTWARE TECHNOLOGY. Versaform 

$ 389 

$265 

CONTINENT AL. The Home Accountant Plus 

S 150 

$112 

FCM (Filing. Cataloging. Mailing) 

S 125 

S 85 

Property Management 

S 495 

$329 

DATAMOST. Real Estate Investment Program 

NEW' S 130 

$ 89 

Write-On (Word Processor Program) 

S 130 

S 89 

DOW JONES. Dow Jones Market Manager 

S 300 

$239 

EAGLE SOFTWARE. Money Decisions 

NEW! S 150 

$129 

HAYDEN. IBM Pie Writer 

NEW! S 200 

$135 

HOWARDSOFT. Real Estate Analyzer 11 

S 250 

$189 

INFORMATION UNLIMITED. EasyWriter II (Word Processor) $ 350 

$259 

EasySpeller II (88K Words) 

S 225 

$149 

EasyFiier(aDBMS) 

S 400 

$299 

INNOVATIVE SOFTWARE. T1M III (a DBMS) 

S 495 

$329 

★ INSOFT. Data Design (a powerful easy to use DBMS) 

NEW! S 225 

$169 

Data Base Made Easy (Book) 

NEW! S 17 

$ 12 

ISM, MatheMagic 

S 90 

$ 69 

★ LOTUS. 1-2-3 

NEW! $ 495 

$329 

MICROCRAFT. Verdict (Legal) orBillkeeper. each (CP M86) 

S 995 

$469 

★ MICRO lAB. The Tax Manager 

S 250 

$189 

MICROPRO. WordStar * plus free WordStar Training Manual 

$ 495 

$269 

Mail Merge ‘ (Call on 2 Pak. 3 Pak and others) 

$ 250 

$129 

SpellStar * 

S 250 

$129 

★ WordStar Professional. 4 Pak. 3 above * 



Starlndex (Special) S 895 

$429 

Starlndex" 

NEW! S 195 

$109 

InfoStar'* 

'$ 495 

$269 

Report Star 

$ 350 

$199 

★ MICROSOFT. Multiplan MSDOS 

S 275 

$199 

Multitool Word MSDOS 

NEW! S 375 

$275 

Multitool Word with Mouse MSDOS 

NEW! S 475 

$350 

Multitool. Financial MSDOS 

NEW' S 100 

$ 75 

Multitool, Budget MSDOS 

NEW! S 150 

$115 

muLisp muStar 

NEW! S 250 

$185 

muMath muSimp 

NEW! S 300 

$225 

Business BASIC Compiler MSDOS 

NEW! S 600 

$450 

Pascal Compiler MSDOS 

NEW! $ 350 

$260 

C Compiler MSDOS 

NEW! $ 500 

$375 

BASIC Compiler MSDOS 

NEW! S 395 

$295 

Fortran MSDOS 

NEW! S 350 

$259 

COBOL MSDOS 

NEW! S 750 

$559 

BASIC Interpreter MSDOS 

NEW! S 350 

$259 

NORTH AMERICAN BUS SYSTEM. The Answer 

S 250 

$169 

OSBORNE/COMX. (Book & Disk: Business. Statistics & Math Programs) 


Some Common Basic Programs (70 programs) 

S 100 

$ 69 

Practical Basic Programs (40 more programs) 

S 100 

$ 69 

PBL CORPORATION, Personal Investor 

$ 145 

$ 99 

PEACHTREE SOFTWARE, Peach Pak4 (GL. AR & AP) 

S 595 

$365 

PERFECT SOFTWARE. Perfect Writer ' 

S 389 

$219 

Pertect Speller or Perfect Caic , each S 295 

$129 

Perfect Filer” 

S 595 

$259 

SELECT INFO, Select (a WPS) 

S 595 

$339 

SOFTWARE PUBLISHING. PFS' File 

NEW! S 140 

$ 95 

PFS: Report 

NEW! S 125 

$ 85 

SORCIM/ISA, SuperCalc II 

S 295 

$199 

SuperWriter 

S 395 

$269 

Spellguard 

S 195 

$129 

STC, The Creator 

S 300 

$195 

SYNAPSE. File Manager 

SYNERGISTIC. Data Reporter 

S 150 

$ 99 

$ 250 

$169 

★ VISICORP, VisiCalc* 256K 

S 250 

$179 

VisiDex or VisiSchedule, each 

S 250 

$199 

VisiTrend Plot 

S 300 

$219 

VisiFile or Desktop Plan 1, each 

$ 300 

$239 

UTILITY 

1 ★ CENTRAL POINT, Copy II PC. Backup and Utility 

NEW! S 40 

$ 35 

★ COMX. Fastrak, RAM Disk emulator and printer spooler program. Works 


on any PC DOS version or RAM Card. Menu Driven. 

NEW! $ 100 

$ 59 

DIGITAL RESEARCH, Concurrent CP M-86 * 

S 350 

$235 

CBASIC86” 

$ 200 

$135 

CP/M 86 : 

S 60 

$ 40 

HAYES, Smartcom II 

S 119 

S 89 

MICROCOM, Microteminal 

S 100 

$ 65 

MICROSTUF, Crosstalk 

$ 195 

$129 

NORTON, Norton Utilities. 14 powerful programs. 3 disks 

S 80 

$ 65 

HOME & EDUCATIONAL 

EPYX/Automated Simulations, Temple of Apshai 

S 40 

$ 29 

Oil Barons 

NEW! S 100 

$ 75 

ARMONK, Executive Suite 

$ 40 

$ 27 

BPI SYSTEMS. Personal Accounting 

$ 195 

$139 

BRODERBUND, Apple Panic 

S 30 

S 22 

CONTINENTAL, the Home Accountant Plus 

$ 150 

$112 

★ DATAMOST, Pig Pen or Space Strike, each 

$ 30 

S 22 

DAVIDSON, The Speed Reader II 

S 75 

$ 55 

INFOCOM, Deadline 

S 50 

$ 39 

Zork 1 orZork II orZork III. each 

S 40 

$ 29 

★ INSOFT, Word Trix or Quotrix or Mystrix, each 

NEW! S 35 

$ 29 

MICROSOFT, Flight Simulator (by Sub-Logic) 
SIERRA/ON-LINE, Ulysses & The Golden Fleece 

NEW! S 50 
$ 35 

$ 35 
$ 25 

PBL CORP., Personal Investor 

S 145 

$ 99 

SPINNAKER, SnooperTroops. # 1 or #2, each 

$ 45 

$ 35 

Story Machine or Face Maker, each 

$ 35 

$ 25 


IBM is a trademark of IBM Corporation. 

IBM-PC 

System Includes 
Two 320K Disk Drives by CDC 

90 Day Warranty By Us 

Call For Details And 
Configurations 



HARDWARE 


for the 

IBM-PC or XT 

LIST OUR 
PRICE PRICE 

MCMADV ruiD l/ITO Add-on to your memory cards or XT mother 
miliviun T V/lTlr ivilO board. lOG^-b tested With 90 day warranty. 
64K Kit. 200NS, 9 chips, 4164 $ 150 $49 

16K Kit. 200NS. 9 chips. 4116 (for PC-1 motherboard) $ 30 $ 16 


Combo Plus. 64K w async para & dock-cal 
Above Combo Plus. 128K, S P/C 
Above Combo Plus, 256K, S P/C 


S 395 S 279 
S 495 $ 375 
S 695 $ 525 


★ pomX 256K r AM Card w< Fastrak '* RAM disk emulator 

^ ^ andprinterspoolersottware.2VearWarranty $ 750 $ 225 

CURTIS, PC Pedestal " lor Display on PC S 80 S 65 

9 Foot Cable for IBM Keyboard (extends 3’to 9') S 50 S 35 

Key Tronic. KB5150. Standard Typevsrriter key locations NEW! $ 269 $ 179 

MIPDAQHCT 64K RAM Card w/Parity $ 350 S 250 

IVIIV/nWuUr I 256K RAM Card w Parity S 875 S 625 

64K System Card, 4 Function $ 395 $ 295 

256K System Card, 4 Function S 625 $ 465 


Monte Carlo 64K Five Function (to 1000K) 


MBI 

O.C.S. Big Biue. Z0OCPU plus five lunclions S 595 S 449 

QUADRAM COPPORAMON 

★ Ouadlink, IBM to Apple II Link $ 680 S 580 

Quadboard64K, expandable to 256K, 4 function board $ 395 S 285 

★ Quadboard256K, four function board $ 595 $ 425 

Quad512-*-.64Kplusserialport $ 325 S 275 

Quad 51 2 +, 256K plus senal port $ 550 $ 440 

Quad 512 -*•, 512K plus serial port $ 895 $ 675 

Quadcolorl $ 295 S 235 

Microfazer.w Copy, Par Par, 8K,#MP8w/PowerSupply $ 189 $ 139 

Microfazer, w Copy, Par- Par. 64K,#MP64w Power Supply S 319 $235 

Microfazer, w Copy, Par Par, 128K, #MP128 w-Power Supply $ 465 S 345 

Microfazer, Snap-on, 8K, Par Par, Epson, #ME8,w/Power Supply $ 179 $145 

Microfazer, Snap-on, 64K, Par-Par. Epson, #ME64, w Pwr. Supply S 319 $235 

All Microfazers are expandable (wcopy to 512K) (Snap-on to 64K) 

TG PRODUCTS, Joystick $ 65 $ 49 


DRIVES 


Control Data or Tandon 

DISK DRIVES, Double Sided 360K 320K. Same as now supplied 
with IBM-PC & XT. Tested, bumed-in. With installation instructions, 

90 day warranty by us. leach S 529 $239 

2 or more S 529 S 239 

Half Height 360K or 320KDnves, same as above S 395 $ 199 

rVkX/TVJTl INTERNAL Hard Disk, 5-6MB $1995 $1195 

TT: V n y |1,U (ForPC-1,includes 10-12MB $2395 $1495 

LIMITED SPECIAL Power Supply & Controller 15-19MB $2795 $1895 

MAYNARD, Floppy Drive Control Board, for up to 4 drives. $ 195 $ 165 

same with Serial Port S 325 $ 235 

same with Parallel Port $ 275 $ 205 


MODE M S ACCESSORIES 
AXLON, Datalink 1000 Hand Held Communications Terminal 
HAYES, Micromodem II (for the Apple II) 

Apple Terminal Program for Micromodem II 
IBM-PC Smartcom II 
Stock Chronograph (RS-232) 

Smartmodem 300 (RS-232) 

Smartmodem 1200 (RS-232) 

Micromodem 100(S-100bus) 

IBM-PC to Modem Cable 
NOVATION, Applecat II Modem,300 BAUD 
212 Apple Cat, 1200 BAUD 
SIGNALMAN, Modem MKI (RS-232) 

SSM, Transcend 1 for Apple II Data Comm. 

ModemCard for the Apple II 


S 

399 

$ 

299 

$ 

379 

$ 

275 

$ 

100 

$ 

65 

$ 

119 

$ 

89 

$ 

249 

$ 

189 

$ 

289 

$ 

225 

$ 

699 

$ 

535 

s 

399 

$ 

275 

S 

39 

$ 

29 

S 

389 

$ 

269 

$ 

725 

$ 

599 

s 

99 

$ 

79 

S 

89 

$ 

69 

S 

299 

S 

259 


I PARTIAL LIST, CALL 



LIST 

OUR 


PRICE 

PRICE 

ASHTON-TATE. dBase II 

S 700 

$ 439 

INFOCOM. Zork 1 or Zork II or Zork III or Starcross, each 

S 50 

$ 39 

MICROCRAFT. Verdict (Legal) or Billkeeper (Professional), each 

S 995 

$ 469 

MICROPRO . WordStar * plus free WordStar Training Manual 

S 495 

$ 269 

MailMerge ‘ (Call on 2 Pak, 3 Pak and others) 

SpellStar * 

S 250 

$ 129 

S 250 

$ 129 

WordStar Professional, 4 Pak. 3 above • Starlndex 

S 895 

$ 429 

MICROSOFT ““So 

S 275 

S 500 

$ 199 
$ 325 

BASIC Compiler 

S 395 

$ 295 

COBOL-80 

$ 750 

$ 545 

BASIC-80 Interpreter 

$ 350 

$ 275 

muLispmuStar-80 

S 200 

$ 145 

M-Sort-80 

$ 195 

S 145 

Edit-80 

$ 120 

$ 80 

Macro-80 

S 200 

$ 145 


MONITORS ACCESSORIES 


AMDEK, 12" Green. #300G 

$ 200 

$ 159 

12" Amber. #300A 

S 210 

$ 159 

★ 13" Color 1, Composite 

$ 379 

$ 299 

★ 13"Color II, RGB, Hi Res (Ap. II, III & IBM-PC) 

$ 529 

$ 459 

★ 13" Color III, RGB. Commercial. (Ap. II, III) 

$ 479 

$ 399 

DVM, Color II or III to Apple II Interface 

S 199 

$ 175 

NEC, 12" Green, Model JB1201M 

S 249 

$ 159 

1 2 " Color, Composite, Model JC1212M 

$ 450 

$ 349 

PRINCETON, RGB Hi Res 

S 795 

$ 539 

QUADRAM, Quadchrome 12" RGB Color 

S 795 

$ 565 

SANYO, 9" Green, Model DM5109 

$ 200 

$ 139 

12" Green, Model DM8112CX 

$ 260 

$ 199 

13" Color, Composite, Model DM6013 

S 470 

$ 349 

ZENITH, 12" Green. Model ZVM121 

$ 150 

$ 99 


PRINTERS AND ACCESSORIES 


CALL CALL 
NEW! S 250 $ 209 


$ 349 $ 259 
S 349 $ 259 


EPSON MX or FX PRINTERS 
LEADING EDGE, Gorilla Banana 
PRACTICAL PERIPHERALS, Microbuffer In-Line 64K 
Parallel Universal Buffer 
Microbuffer In-Line 64K Serial 
Universal Buffer 

A- STAR MICRONICS, 9x9 Dot Matnx, 10Ocps, 2.3K, Gemini 10" 

9x9 Dot Matrix, 10Ocps, 2.3K, Gemini 15” 

IBM-PC to Epson or Star Micronics Cable 
Apple Interface and Cable for Epson or Gemini 
Grappler + by Orange Micro, specify printer 
Apple Graphics Dump Program by Epson 
LETTER QUALITY - DAISY WHEEL PRINTERS 
COMREX,ComriterCR-1,l/F,200wpm Limited Special $1199 S 645 

ComriterTractorFeedforCR-1 $ 118 $ 99 

SMITH-CORONA, TPI Printer specify serial or parallel l/F Special $ 899 $499 
TPI Tractor Feed S 149 $ 129 

SUPPLIES: Tractor Feed Paper, Ribbons, Heads, Qume Daisy Wheels and Ribbons. 


S - 
S 649 
S 60 
S 95 


$ 349 
$ 

$ 35 
$ 59 


S 165 $ 119 
S 15 $ 9 


DISKETTES 

CONTROL DATA CORPORATION Certified Top of the Line Diskettes. 

CDC, 100 each, 5-1/4, with ring, SS, DD, 48T (Apple, IBM, etc.) 

10 each, 5-1/4, with ring, SS, DD, 48T (Apple, IBM, etc.) 

10 each, 5-1/4, with ring, DS, DD, 48T (IBM, H/P, etc.) 

DYSAN, 10 each, 5-1/4, SS, SD, (Apple, etc.) 

10 each, 5-1/4, DS, DD, 48T (IBM, H/P, etc.) 

MAXELL, 10 each, 5-1/4, MD-1, SS, SD or SS, DD 

GENERIC DISKETTES 

100 each SS, SD, 35 Track (Apple, Atari, etc.) 

★ 1000 each SS, SD, 35 Track (Apple, Atari, etc.) 

100 each DS, DD, 40 Track (IBM, H/P, etc.) 

★ 1000 each DS, DD, 40 Track (IBM, H/P, etc.) 

With jackets, no labels, produced by a top of the line manufacturer. 90 day warranty by us 


$ 550 

$ 199 

S 55 

$ 22 

S 75 

$ 39 

$ 69 

$ 39 

$ 89 

$ 49 

S 55 

$ 35 

$ 415 

$ 130 

$3200 

$ 995 

$ 626 

$ 160 

$4550 

$1200 


CORVUS 


6 Meg Hard Disk, w/o Interface 52395 $1895 

11 Meg Hard Disk, w/o Interface $3195 $2695 
20 Meg Hard Disk, w/o Interface $4195 $3495 

IBM-PC Interface (IBM DOS), Manual & Cable Kit $ 300 $ 239 

Mirror built in for easy backup S 790 $ 595 

Apple Interface, Manuals Cable Kit $ 300 $ 239 

Other Interfaces, Omni-Net, Constellation, Mirror, All in Stock 


★ Means a BEST buy AD #977 


CASH & CARRY OUTLETS: 

Over-the-counter sales only. Open Monday through Saturday 10:00 until 5:00. 
PORTLAND, OREGON, 11507-D S.W. Pacific Hwy, Terrace Shopping Center, 
Tigard. On 99W between 217 and 1-5. Call 245-1020. 

SEATTLE, WASH.) Grand Opening Soon, Call for location. 


rtDHCDiMP ikicadii ATiOki A Ain tcdiiCi ^11 Mail: P.O. Box 23068, Portland, OR 97223, Include telephone number. 

UnUthlNo INrUnMAIIUN AND I L K M b 2\ll items usually in stock. We immediately honor Cashiers Checks, Money Orders, Fortune 1000 Checks and 
Government Checks. Personal or Company Checks allow 20 days to clear. No. C.O.D. Add 3% for VISA or MC. For U.S. Mainland, add 3% for shipping, insurance and handling (SI&H) by 
UPS with $5 minimum for SI&H. UPS ground is standard so add 3% more for UPS Blue with $10 minimum for SI&H. Add 12% total for SI&H for US Postal, APO or FPO with $15 minimum 
for SI&H. For Hawaii, Alaska and Canada, UPS is in some areas only, all others are Postal so call, write, or specify Postal. Foreign orders except Canada for S.I&H add 18% or $25 
minimum for SI&H except for monitors add 30% or $50 minimum for SI&H. Prices subject to change and typo errors, so call to verify. All goods are new, include warranty and are guaran¬ 
teed to work. Due to our low prices, ALL SALES ARE FINAL. Call before returning goods for repair or replacement. Orders received with insufficient S.I&H charges will be refunded. 
ORDER DESK HOURS 8 to 6 PST, Monday through Friday and 10 to 4 Saturday. 1 P.M. here is 4 P.M. in New York. 

OUR REFERENCES: We have been in computers and electronics since 1958, a computer dealer since 1978 and in mail order since 1979. Banks: 1st Interstate Bank, 
(503) 643-4678. We belong to the Chamber of Commerce (503) 644-0123, Better Business Bureau (503) 227-0648, or call Dunn and Bradstreet if you are a subscriber Conroy-LaPointe, 
Inc, is a division of OTech Group, Inc. Fastrakand Generik" are trademarks of ComX Corporation. 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

CONROY-LAPOINTE 

CIRCLE NO. 128 ON READER SERVICE CARD Formerly Computer Exchange 

ALL MAIL: P.O. Box 23068, Portland. OR 97223 

SHOWROOM AT 11507D SW PACIFIC HWY . PORTLAND. OR. OPEN M-SAT 10-5 



ORDERDESK TOLL FREE 

(800) 547-1289 

All Other Orders Including Portland: 245-6200 


Oregon TOLL FREE 
[800]451-5151 


Hot Line For Information 
On Your Order 
[503)245-1030 










































































EPSON TECHNICAL 
COMPARISON 

Not all EPSONs are alike; 

compatibility among the MX-80 III, RX-80, FX-80, 
and the IBM Graphics Printer 


Arthur A. Gleckler 


The EPSON series of printers has 
held a strong position in the person¬ 
al computer printer market for sev¬ 
eral years, and shows no signs of de¬ 
creasing in popularity or general 
acceptance by the computing in¬ 
dustry. The fact that IBM sells an 
EPSON printer is evidence of 
EPSON'S strength, for IBM must be 
convinced not only that the printer 
is a good product, but also that the 
company that produces it is finan¬ 
cially sound. 

EPSON printers are versatile, 
inexpensive, and rugged, and have 
set the standard for print quality, 
flexibility, and compatibility. This 
last characteristic is very important 
to the software developer, for with¬ 
out compatibility, designing pro¬ 
grams to be portable from printer to 
printer would be a formidable task. 

Even within the EPSON series, 
however, there are inconsistencies. 
While one printer will allow user- 
defined characters and will print 
proportionally, another has only 
limited graphics ability and no ad¬ 
vanced printing features. The rea- 


the direction of printing, the size of 
print, etc. In order to accommodate 
the differences among the printers, 
son for these variations lies with 
the printer control codes, which 
govern which print style is in use, 


T f he fact that IBM sells 
an EPSON printer is 

evidence of EPSON’S 
strength, for IBM mast be 

convinced not only that the 

pnnter is a good product, but 

also that the company that 

produces it is financially 

sound. 


it is necessary to find control codes 
that will perform the same function 
on all of the printers. 

This article discusses the capa¬ 
bilities of four EPSON printers: the 
MX-80 version III (or MX-80 with 
Graftrax Plus), the new RX-80 and 
FX-80 printers, and the IBM Graph¬ 
ics Printer. The article also explains 
the differences in printer control 
codes for each machine, and con¬ 


cludes with some suggestions for 
making programs compatible with 
all of the EPSON printers. 

Overview of the Four Printers 
The MX-80 printer, the oldest and 
most numerous printer in the EP¬ 
SON line, is no longer being sold di¬ 
rectly to consumers. It is now pro¬ 
duced only to fulfill contracts with 
OEMs (Original Equipment Manu¬ 
facturers) who sell the MX-80 un¬ 
der their own labels. 

The IBM Graphics Printer is a 
prime example of this. Although it 
is slightly different from the 
MX-80, the IBM printer is essential¬ 
ly an MX-80. It is doubtful that 
EPSON will continue supplying 
MX-80s to OEMs after the current 
contracts expire; the RX-80 and 
FX-80 printers will probably replace 
it, and IBM may begin to sell the 
new printers sometime in the not- 
too-distant future. 

The RX-80 printer is an addi¬ 
tion to the EPSON line. It is very 
similar to the MX-80, but 25 per¬ 
cent faster (100 characters per sec¬ 
ond as compared to 80 cps on the 
MX-80). It also has many of the ad¬ 
vanced features of the faster FX-80. 
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The FX-80 is another new print¬ 
er from EPSON. Running at 160 
cps, it is twice as fast as the MX-80 
and has a larger print buffer, more 
powerful graphics features, user- 
definable character sets, and inter¬ 
national character sets. The FX-80 
is a statement of EPSON policy: it 
has new features, more advanced 
than its predecessors, but still pre¬ 
serves the standard features of the 
EPSON line. 

Printer Control Codes 
The print mode controls are largely 
compatible in the EPSON lines. 
The condensed, double-strike, em¬ 
phasized, enlarged (double-width), 
subscript, superscript, and under¬ 
lined modes operate identically 
when invoked individually. How¬ 
ever, the FX-80's ability to set mul¬ 
tiple print modes with one ESCape 
sequence is a new feature not pres¬ 
ent on the other printers. Most 
print modes can be accessed in a 
standard format, with the excep¬ 
tion of the alternate, elite, and pro¬ 
portional modes. 

The EPSON printers allow us¬ 
ing several print modes at one time. 
For example, enlarged, double¬ 
strike, and emphasized modes can 
be combined to produce large, dark 
characters. There are three combi¬ 
nations of print modes that are not 
allowed on any of the EPSON Print¬ 
ers: elite condensed, elite empha¬ 
sized, and condensed emphasized; 
any other combination is legal. 

All four printers have 480- and 
960-dot bit image graphics capabili¬ 
ty. However, the RX-80, FX-80, and 
IBM Graphics printers have other 
graphics capabilities. For example, 
all three can operate at many differ¬ 
ent speeds in the graphics modes. 

One problem that has plagued 
users of EPSON graphics is the un¬ 
usual spacing of the dots. When a 
program sends the printer codes 
that should produce a square (i.e., 
equal number of dots are used for all 
sides), the earlier printers produce a 
rectangle instead. This is because of 
the difference between the vertical 
and horizontal spacing of the dots. 
The FX-80 corrects this problem by 
providing a new graphics mode in 


which the dots are evenly spaced. 

There are two standard paper 
feed functions in the EPSON line: 
line feed and perforation-skipping. 
The line feed advances the paper 
one line, while the perforation-skip 
command tells the printer to ad¬ 
vance past the perforations every n 
lines. The printer cannot sense the 
presence of a perforation, but be¬ 
cause it knows how many lines 
there are on one page, it can count 
until it reaches a perforation and 
then skip it. 

The most interesting non¬ 
standard paper feed function is, 
again, present only on the FX-80. 
The reverse feed allows the printer 
to move paper that has already been 
printed backwards under the print 
head. Note that a reverse paper feed 
will only work in certain areas of 
the paper; if the print head has just 
passed a perforation, the paper may 
get caught in the printer. 

All of the EPSON printers al¬ 
low the setting and using of hori¬ 
zontal and vertical tabs, form feeds, 
and form length in lines and inches. 
One peculiar change made to the 
IBM Graphics printer is that it will 
not recognize the backspace 
(code 8) character. In all of the other 
EPSON printers, the backspace 
causes the contents of the print 
buffer to be printed and the print 
head to be moved over the character 
that was last in the print buffer. For 
example, if you type this in BASIC 
command mode: 

LPRINT "abcde";CHR$(8) ; 
"fghij" 

using an MX-80, RX-80, or FX-80, 
the result will be 

abcdefghij 

with the 'f' and 'e' characters over¬ 
lapping. However, on the IBM 
Graphics printer, the same se¬ 
quence would result simply in: 

abcdefghij 

as the printer ignores the backspace. 

Nonstandard format control 
functions include column width 
set, left margin set, and vertical for¬ 


mat unit set. The vertical format 
unit is a commercial feature unique 
to the FX-80; it allows setting of 
vertical tabs in independent fields 
on the page. In other words, two 
sets of vertical tabs can be used in¬ 
dependently or at the same time on 
one sheet of paper. 

Input data control on the print¬ 
ers allows the automatic setting of 
the high bit (bit 7) on input, clearing 
the print buffer, and printer select 
and deselect. There are no standard 
functions in this category. 

Another entirely nonstandard 
category of functions is the down¬ 
load character set control; only the 
FX-80 has these features. The 
download character set ability al¬ 
lows the user to define or redefine 
the characters that will correspond 
to specific codes. This feature can 
be simulated on all of the other 
printers (and the FX-80) through the 
use of bit-image graphics (although 
this method is limited by the need 
for more programming and its slow 
speed). 

All four printers support the 
bell (character code 7) and carriage 
return. Other standard features in¬ 
clude selection of the paper-end 
sensor and selection of unidirec¬ 
tional printing for one line or until 
deselected. 

How to Stay Compatible 
Software developers have three 
choices in dealing with the problem 
of preserving printer compatibility: 

1) They can avoid all but the 
most trivial capabilities of each 
printer, using only displayable 
ASCII characters and the de¬ 
fault print modes. 

2) They can choose to conform 
to the characteristics of one 
printer only, hoping that their 
programs will work on others' 
printers. 

3) They can allow the user to 
change the codes with which 
the program accesses the 
printer. 

The first option is the most 
widely-used method, mainly be¬ 
cause most programs do not need 
the more advanced capabilities. 
While a terminal program need not 
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know how to work with bold and 
underlined text on the printer, a 
word processor may; this method is 
not suitable for all programs. 

The second method is also pop¬ 
ular. Fortunately for the owners of 
the EPSON printers, many software 
houses have blessed the MX-80, 
and almost all commercial pro¬ 
grams support the standard EPSON 
capabilities. However, the ad¬ 
vanced features of the EPSON line 
are far from standard and, not ev¬ 
eryone owns an EPSON. 

The third option, while its flex¬ 
ibility makes it clearly the most de¬ 
sirable for the end user, can be a te¬ 
dious and painstaking program¬ 
ming job. Accounting for all the 
different printer code formats and 
printer capabilities while maintain¬ 
ing simplicity for the user is a diffi¬ 
cult job. 

Rules of Thumb 

There are several rules of thumb 

that should be followed to preserve 

compatibility. 

First, a software developer 
should never use graphics modes 
other than standard 480- and 960- 
dot modes. All four printers use the 
same format for these modes, and 
the newer graphics modes offer few 
advantages that cannot be simulat¬ 
ed on the less advanced printers. 

It is also not wise to use down¬ 
load character sets without provid¬ 
ing other methods of producing the 
same characters. For example, if an 
APL program is designed to output 
all of the APL language characters 
to an FX-80 printer using the down¬ 
load character set capability, it 
should also be able to use the graph¬ 
ics modes to produce the same 
characters on the MX-80 (which 
does not have download character 
set ability). Thus, FX-80 users will 
receive the benefits of speed that a 
download character set can provide, 
while MX-80 users will not be pun¬ 
ished for buying their printers 
earlier. 

Because horizontal and vertical 
tabs, margins, and column width 
can be controlled entirely through 
software, there is truly no reason to 
risk losing compatibility by using 


these functions. 

The print mode function cate¬ 
gory is almost entirely standard. Al¬ 
though there are nonstandard ways 
of achieving standard modes (i.e. 
using ESC SO to set enlarged mode, 
when SO works fine), most func¬ 
tions can be accessed on all of the 
printers by a single control code. 
There are exceptions, however. 

With the FX-80, EPSON has in¬ 
troduced two new print modes: 
elite and proportional. In propor¬ 
tional mode, characters are spaced 
according to actual width rather 
than for exactly 80 columns per 
line. This produces the illusion of 
typesetting and, according to some, 
makes the print easier to read. Be¬ 
cause of the peculiar spacing in pro¬ 
portional mode, the software to 
right-justify a line of text becomes 
much more complex than in nor¬ 
mal print modes. Proportional print 
is not useful for many tasks other 

Printer Technical 


than word processing. Although 
word processing software will have 
to deal with the many problems of 
compatibility in this field, few oth¬ 
er programs will need proportional 
print. Rule of thumb: avoid it, if 
possible. 

While the IBM Graphics print¬ 
er's ability to produce the complete 
IBM character set is useful, it is also 
unique. Unfortunately, programs 
written to take advantage of this 
ability will work only on the IBM 
Graphics printer. Therefore, soft¬ 
ware developers should avoid using 
this feature and use other methods 
to print the IBM character set. 

There are many problems to be 
considered in making programs 
function well with the world of in¬ 
compatible printers. However, 
with careful consideration and good 
programming, most of these obsta¬ 
cles can be avoided. ■ 

CIRCLE NO. 361 ON READERS SERVICE CARD 

Comparison Chart 


Abbreviation key to tables 1 and 2 


ESC 

= 

Escape (27 or 155) 

ba 

= 

Integer in {0,1} (boolean value) 

bl 

= 

Integer in {0, 1, 48, or 49} (boolean value 0 or 1) 

by 

= 

Integer between 0 and 255 inclusive 

fn 

= 

Integer between 0 and 85 inclusive 

gm 

= 

Integer between 0 and 6 inclusive 

hb 

= 

High byte 

hn 

= 

Integer between 1 and 16 inclusive 

lb 

= 

Low byte 

In 

= 

Integer between 1 and 127 inclusive 

og 

= 

Integer in {0, 1, 2, 3, 4, 6} 

sn 

= 

Integer between 0 and 63 inclusive 

tt 

= 

Integer between 1 and 22 inclusive 

vn 

= 

Integer between 0 and 7 inclusive 

ze 

= 

Integer between 0 and 8 inclusive 

zt 

= 

Integer between 0 and 10 inclusive 


= 

Repeated 


Table 1 

Functions common to EPSON MX-80 III, EPSON RX-80, EPSON FX-80, and 
IBM GRAPHICS printers: 

Function ASCII Code Decimal Code 

BIT IMAGE GRAPHICS 

Set 480-pin bit-image mode 

ESC K lb hb by.. 

27 75 lb hb by.. 

Set 960-pin bit-image mode 

ESC L lb hb by.. 

27 76 lb hb by.. 

FORMAT CONTROL 



Horizontal tab 

HT 

9 


HT 

137 

Vertical tab 

VT 

11 


VT 

139 

Form feed 

FF 

12 


FF 

140 

Set form length in lines 

ESC C In 

27 67 In 

Set form length in inches 

ESC C NUL tt 

27 67 0 tt 
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LINE SPACING 



Set line spacing to 1/8-inch 

ESCO 

27 48 

Set line spacing to 7/72-inch 

ESC 1 

27 49 

Set line spacing to 1/6-inch 

ESC 2 

27 50 

Set line spacing to by/216-inch 

ESC 3 by 

27 51 by 

Set line spacing to fn/72-inch 

ESC A fn 

27 65 fn 

MISCELLANEOUS 



Bell 

BEL 

7 


BEL 

135 

Carriage return 

CR 

13 


CR 

141 

Paper-end detect deselect 

ESC 8 

27 56 

Paper-end detect select 

ESC 9 

27 57 

Print left-to-right for one line 

ESC < 

27 60 

Unidirectional print start/end 

ESC U bl 

27 85 bl 

PAPER FEED EXECUTION 



Line feed 

LF 

10 


LF 

138 

Perforation-skip mode set 

ESC N In 

27 78 In 

Perforation-skip mode cancel 

ESCO 

27 29 

PRINT MODES 



NOTE: All print mode combinations 

are legal except the following: 

Elite Condensed 



Elite Emphasized 



Condensed Emphasized 



Condensed mode cancel 

DC2 

18 


DC2 

146 

Condensed mode set 

SI 

15 


SI 

143 

Double-strike mode cancel 

ESCH 

27 72 

Double-strike mode set 

ESC G 

27 71 

Emphasized mode cancel 

ESC F 

27 70 

Emphasized mode set 

ESC E 

27 69 

Enlarged mode cancel 

DC2 

20 


DC2 

148 

Enlarged mode set/cancel 

ESC W bl 

27 87 bl 

Enlarged mode set 

SO 

14 


SO 

142 

Superscript/subscript mode cancel 

ESC T 

27 84 

Superscript/subscript mode set 

ESC S bl 

27 83 bl 

Underlined mode set/cancel 

ESC - bl. 

27 45 bl 


TH ortunately for the 
r-f owners of the EPSON 
X printers, many software 
houses have blessed the MX- 

80, and almost all _ 

cornmerdd programs support 

the standard EPSOM 


ca 


liabilities^ 


Table 2 

Functions differing among EPSON MX-80 III, EPSON RX-80, EPSON FX-80, and IBM GRAPHICS printers: 
NOTE: Decimal values are given below ASCII codes. 


Function EPSON MX-80 III 

BIT IMAGE GRAPHICS 

8- pin mode set 

9- pin mode set 

Double speed, 

960-dot mode 

EPSON RX-80 

ESC * og hb lb by.. 

27 42 og hb lb by.. 

ESC Y hb lb by.. 

27 89 hb lb by.. 

EPSON FX-80 

ESC * gm hb lb by.. 
27 42 gm hb lb by.. 
ESC x bl hb lb by.. 

27 94 bl hb lb by.. 

ESC Y hb 1 b by.. 

27 89 hb lb by.. 

1920-dot mode 

ESC Z hb lb by.. 

ESC Z hb lb by.. 


27 90 hb lb by.. 

27 90 hb lb by.. 

DOWNLOAD CHARACTERS 

Copy ROM fonts to 


ESC : NUL NUL NUL 

download area 


27 58 0 0 0 

Define download 


ESC & NUL by.. 

character 


27 38 0 by.. 

generator 

Select internal/ 


ESC % ba NUL 

download 


27 37 ba NUL 

character 


IBM GRAPHICS 


ESC Y hb 1b by.. 
27 89 hb lb by.. 


generator 
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FORMAT CONTROL 


Backspace 

BS 

8 

BS 

8 

BS 

8 



Column width set 

ESC Q by 

27 81 by 

ESC Q by 

27 81 by 

ESC Q by 

27 81 by 



Horizontal tab set 

ESC D by..NUL 

27 68 by..O 

ESC D by..NUL 
27 68 by..O 


ESC by..NUL 

27 68 by..0 


Lett margin set 


ESC 1 by 

27 108 by 

ESC 1 by 

27 108 by 



Vertical tab set 



ESC B by..NUL 

27 66 by..O 

ESC B by..NUL 

27 66 by..O 


VFU channel select 



ESC/vn 

27 47 vn 



VFU position set 



ESC b vn by..NUL 

27 98 vn bv..O 



INPUT DATA CONTROL 

Alternate character 



ESC 6 

ESC 6 


set selection 



27 54 

27 54 


Bit 7 = one 

ESC > 


ESC > 




27 62 


27 62 



Bit 7 w zero 

ESC - 


ESC = 




27 61 


27 61 



Bit 7 control 

ESC # 


ESC # 



cancel 

27 35 


27 35 



Clear buffer 



CAN 

CAN 





24 

24 


Clear last byte in 

DEL 

DEL 

DEL 



buffer 

127 

127 

127 




DEL 


DEL 




255 


255 



Control code 



ESC 7 

ESC 7 


selection 



27 55 

27 55 


Printer deselect 



DC3 






19 



Printer select 



DC1 






17 



Select undefined 



ESC 1 



area as control/ 



27 73 



printable 






MISCELLANEOUS 






Half-speed printing 


ESC s bl 

ESC s bl 



cancel/select 


27 115 bl 

27 115 bl 



Incremental mode 



ESC i bl 



set 



27 105 bl 



Initialize printer 

ESC @ 

ESC @ 

ESC @ 




27 64 

27 64 

27 64 



International char¬ 


ESC R zt 

ESC R ze 



acter set select 


27 82 zt 

27 82 ze 



PAPER FEED EXECUTION 





Paper feed 


ESC J by 

ESC J by 

ESC J by 




27 74 by 

27 74 by 

27 74 by 


Reverse feed 



ESC j by 






27 106 by 



PRINT MODES 






Alternate mode 

ESC 5 

■K ESC 5 wggm 




deselect 

27 53 

27 53 

27 53 



Alternate mode 

ESC 4 

ESC 4 

ESC 4 



select 

27 52 

27 52 

27 52 



Condensed mode set 


ESC SI 

ESI SI 





27 15 

27 15 



Elite-sized print 


ESC M 

ESC M 



mode select 


27 77 

27 77 



Enlarged mode set 


ESC SO 

ESC SO 





27 14 

27 14 



Normal print mode 


ESC P 

ESC P 



select 


27 80 

27 80 



Print mode select 



ESC ! sn 



: 



27 33 sn 




Proportional ESC p bl 

spacing set/ 27 112 bl 

cancel 




















































CONTROL 



FEATURES: 

• 16 8 BIT ANALOG INPUTS (0 TO 5 VOLTS) 

• 9 8 BIT PARALLEL PORTS (72 LINES) 

• PROTOTYPING AREA 

• TIMER CLOCK 32768 HZ. TO 512 SEC. 

• INTERRUPT CIRCUITRY 

• LED FOR POWER AND CLOCK 

• GOLD EDGE CONNECTOR 

• SOLDER MASK BOTH SIDES 

• LOW POWER LESS THAN 1.5 WATTS 

• 16 PIN RIBBON CONNECTORS 


This board is designed to be an economical inter¬ 
face for data acquisition and control applications. 
The 16 Analog inputs can measure voltage from 
zero to five volts or temperature using sensors. 
The nine Parallel ports can be set for input or 
output. All the ports connect through 16 pin rib¬ 
bon cables. This board is compatible with other 
JOHN BELL ENGINEERING INC. products. 

ORDER PART NUMBER 83-064A $299.95 





120 VAC OUTPUT CONTROL 

This board has eight optically isolated triac 
switches. Each switch can control 200 watts. It 
connects via a 16 pin ribbon cable to a parallel 
output port. Screw terminals are provided for 120 
VAC connection. 

ORDER PART NUMBER 82-332 $119.95 



INPUT PROTECTOR 

This board protects the inputs of the ANALOG 
input or PARALLEL input port. There are 4.7k 
pullups, diodes and caps for each line. It con¬ 
nects via a 16 pin ribbon cable. Screw terminals 
are provided for external connection. 

ORDER PART NUMBER 82-334 $89.95 


John Bell Engineering, Inc. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

Cqa <| 10% OUTSIDE U.S.A. 

ADD $1.50 FOR C.O.D. 

WILL CALL HOURS: 9am - 4pm 


(415) 
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quentially reads and displays 
(dumps), in a neatly formatted out¬ 
put, the contents of each physical 
sector of a specified source file. 
DPFILE can be used to dump any 
PC DOS file and is invoked like an 
standard DOS command: 


LIST-1 is the assembly lan¬ 
guage listing for the EXE version 
and LIST-2 is the listing for the 
COM version. SETUP-1 and SET¬ 
UP-2 illustrate the program prep- 


PC DOS supports two 
distinct types of loadable 
and executable program 
modules: COM and EXE, 
each with advantages 
and disadvantages. 

The Sample Program 
DPFILE.ASM is a utility that se- 


Tom Carter develops utility, network¬ 
ing, and telecommunications software 
for the IBM PC and other microcom¬ 
puters. His company , Real Time Con¬ 
cepts, is in Morgantown, IN. 


A)DPFILE 

Filename - B:COMMAND.COM 
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aration steps required for each 
format. 

Two output listings from 
DPFILE illustrate the actual con¬ 
tent and structure of EXE and COM 
program files. DUMP-1 is the out¬ 
put of program DPFILE.EXE and 
DUMP-2 is the output of DPFILE- 
.COM. (SET-UPS, DUMPS, and 
LISTS follow this article.) 

The dump for each block is pre¬ 
ceded by the display of the relative 
block number and terminated with 
a Form Feed character. 

This form feed makes each 
block dump occupy a single printed 
page in cases where CTRL/PRTSC 
is being used. 

The dump displays a hexadeci¬ 
mal and decimal byte offset counter 
on the left, the hexadecimal repre¬ 
sentation of the file contents in the 
center (16 bytes per line), and the 
ASCII representation on the right. 
All unprintable characters are rep¬ 
resented by ASCII periods. 

Linking and Loading 
An assembler or compiler trans¬ 
forms a source program file into an 
object file (OBI extension). An ob¬ 
ject file contains information for 
the LINK program as well as the 
machine language representation of 
the source program's instructions 
and statements. From this informa¬ 
tion and machine language data, 
LINK creates a loadable and execut¬ 
able EXE file as its primary output. 

A portion of COMMAND- 
.COM, called the loader, is respon¬ 
sible for performing the functions 
of program loading. When an ex¬ 
ecutable file name is entered, the 
loader reads the program file from 
mass storage into memory. It then 
prepares the program for execution 
by initializing specific hardware 
registers and relocating certain ad¬ 
dress references. Finally, the loader 
passes control to the program's 
start address and the program 
executes. 

One of the primary tasks in the 
loading procedure is the relocation 
process. In LIST-1, the 4 digit num¬ 
bers on the left are the relative ad¬ 


dresses allocated to instructions 
and data as defined by the source 
statements. These addresses are rel¬ 
ative to the beginning of the pro¬ 
gram and have no relation to where 
the program physically loads. 

Part of the loading process is lo¬ 
cating an unoccupied area of mem¬ 
ory large enough to hold the pro¬ 
gram. The first address of this area 
is designated as the base load ad¬ 
dress. When the program loads, the 
addresses from the listing are calcu¬ 
lated relative to this base address. 
Each segment contained in the 
loaded program is identified by its 
own base address. References to 
these base addresses must be recal¬ 
culated relative to the load address. 
To do this correctly, the loader 
must know where the references 
are, as well as the segment offset 
values. 

LINK is responsible for calcu¬ 
lating and storing this relocation 
information as a part of an EXE pro¬ 
gram file. Each relocatable refer¬ 
ence (item) is composed of 4 
bytes—2 bytes pointing to the refer¬ 
ence and 2 bytes containing the seg¬ 
ment offset to be relocated. 


The EXE File 

An EXE file contains a header, 
which begins in the initial block. 
This header is at least 512 bytes 
long but can be longer if a sufficient 
number of relocatable items exist; 
it contains the information used by 
the program loader. Included in this 
information are the following data 
(refer to DUMP-1): 

1) bytes X'O' and XT' contain an 
ASCII "MZ". These two charac¬ 
ters are the LINK program trade¬ 
mark and signify that the file has 
been linked and is in the proper 
EXE format. 

2) bytes X'2' and X'3' contain a bina¬ 
ry count of the bytes used in the 
last block of the EXE file. In our 
example, these bytes contain 
X'CBOO'. The least significant bits 
in this count are represented by 
the left byte and the most signifi¬ 
cant bits are in the right byte. 
Therefore, in our example, there 


are only 200 bytes (X'C8') used in 
the last 512 byte block. Refer to 
DUMP-1 tosee the last block.This 
byte count is used by the loader 
to calculate the size of the 
EXE program. 

3) bytes X'4' and X'5 contain a bina¬ 
ry count of blocks in the EXE file. 
This count includes the header 
and is also used by the loader to 
calculate the actual size of the 
EXE program. In our example, 
these bytes contain X'0400' indi¬ 
cating that the EXE file is 2048 
bytes (4*512) long. 

4) bytes X'6' and X'7' contain a bina¬ 
ry count of the relocation items 
located in the EXE file header. In 
our example, there is only one. 

5) bytes X'8' and X'9' contain a bina¬ 
ry count of the paragraphs (a para¬ 
graph is a term describing an enti¬ 
ty 16 bytes in length and aligned 
on a 16 byte boundary) required to 
hold the EXE file header. Our 
sample contains X'2000' in these 
bytes. This sizes the header as 20 
hexa-decimal paragraphs or 512 
bytes (32* 16) in length. 

6) bytes X'A' and X'B' and X'C' and 
X'D'contain counts of the mini¬ 
mum and maximum number of 
paragraphs which must reside 
above (higher in memory) the end 
of the loaded program. These 
bytes are used jointly to properly 
position a program in memory. 
Bytes X'A' and X'B' contain the 


O ne of the primary 
tasksin the loading 

process is the 

relocation process. LINK is 

responsible for calculating 

ands 

minimum count of paragraphs. In 
our example, no paragraphs are 
required above the loaded 
program. 

7)bytes X'C' and X'D' contain the 
maximum count of paragraphs re¬ 
quired. A value of X'FFFF' in 
these bytes is a special indicator 
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signifying that as many para¬ 
graphs as possible are to exist 
above the loaded program. This 
forces the program to load as low 
as possible in memory. If bytes 
X'A' and X'B' and X'C' and X'D' 
contain zeros, the program is 
linked to load as high as possible 
in memory. 

These bytes are called the HIGH/ 
LOW load switch and are affected 
by the /H LINK parameter. Our 
sample program is linked for low- 
memory loading. High memory 


YtesJCllmdJCW 

are used fey the 

COMMAND.COM 



loader as a checksum value 

for the EXE file. This _ 

checksum value is the _ 

negative sum of all vvords m 

the EXE file. 

loading is typically used when 
creating routines which are called 
from BASIC programs. Loading a 
callable routine high usually posi¬ 
tions it outside of any memory 
used by the BASIC interpreter or 
by any BASIC program. Refer to 
the LINK section in the DOS 
manual and to the BASIC lan¬ 
guage manual for more 
information. 

8)bytes X'E' and X'F' contain the 
segment offset of the stack seg¬ 
ment. In our example, these bytes 
contain XT 900'. 

In the EXE version of the source 
program (List 1), the program stack 
is defined by the following 
statements: 

STACKS SEGMENT PARA 
STACK STACK' 

DB 50 DUP('$$') 

STACKS ENDS 
A segment must load on a para¬ 
graph boundary (modulo 16), and 
the segment address (also modulo 
16), is expressed without the final 
digit, which is always zero. There¬ 
fore, in our example, XT 9' is the 
relative segment offset. Byte offset 
X'0190' in of DUMP-1 


shows this stack segment alloca¬ 
tion. The loader adds this value to 
the actual load segment address 
(called the start segment) and sets 
the result into the SS segment regis¬ 
ter before passing control to the 
EXE program. 

9) bytes 'X10' and XT 1' contain the 
value to be placed into the SP 
(stack pointer) register before the 
loader passes control to the EXE 
program. In our example, the 
stack is 100 ('64') bytes in length. 
The X'64' located in these bytes 
points the SP register to the end of 
the sample stack segment. 

Data is "pushed down" onto the 
stack and "popped up" from it. A 
push decrements the SP register, 
combines it with the SS register 
to form an absolute address, and 
then pushes one word (2 bytes) of 
data into the location designated 
by the address. A pop combines 
the SP and SS registers, pops the 
data from the resulting location, 
and then incrememts the SP 
register. 

10) bytes X'12' and X'13' are used by 
the COMMAND.COM loader 
as a checksum value for the EXE 
file. This checksum value is the 
negative sum of all words in the 
EXE file. After the program is 
loaded into memory, the check¬ 
sum value is recalculated. If the 
checksum values differ, the pro¬ 
gram is not executed. 

11) bytes X'14' and XT5' contain 
the value to be placed into the IP 
(instruction pointer) register 
when the EXE program is given 
control. In our sample, this is at 
byte offset zero. DUMP-1 con¬ 
tains the actual machine code 
for the EXE program beginning 
at this offset. 

12) bytes X'16' and XT 7' contain 
the offset of the code segment of 
the EXE program. Our example 
has a zero for this value. Before 
control passes to the loaded pro¬ 
gram, this segment offset is add¬ 
ed to the start segment address 
(where the program begins) and 
the resulting value is moved to 
the CS register. Combining the 


CS segment register and the IP 
register results in the absolute 
starting address of the program. 

13) bytes X'18' and X'19' contain 
the byte offset of the first reloca¬ 
tion item in the header block. 
Our sample offset is XT COO', 
pointing to the X'OA' at byte off¬ 
set X'OOIC' in the dump. 

A relocation item consists of 
two 2 byte fields. The first field 
points (as a byte offset) to a word 
requiring relocation in the load 
module. The second field con¬ 
tains a segment value which 
must be added to the current 
contents of the specified word to 
accomplish the relocation task. 

The instruction that con¬ 
tains the word to be modified is 
in of DUMP-1. Bytes X'A' and 
X'B' contain the relative seg¬ 
ment address which must be re¬ 
located in relation to the start 
segment address. The assembly 
language instruction which cor¬ 
responds to these locations can 
be found in List-1 at relative off¬ 
set X'9'. The data segment, in 
DUMP-1, starts at offset zero. If 
the middle blocks of the dump 
were combined, the data seg¬ 
ment would be at offset X'0200'. 
This is a segment offset of X'20' 
(the value contained in locations 
X'A' and X'B') and is the value to 
be relocated. 

14) bytes X'lA' and X'lB' contain 
the overlay number. A zero in 
these locations indicate that the 
header refers to the resident por¬ 
tion of the EXE program. 

15) the remaining 484 bytes in this 
block are dedicated to the two 2- 
byte relocation items. Thus, 121 
of these items may be accommo¬ 
dated in the first header block. If 
there are more than 121, addi¬ 
tional header blocks will be 
required. 

In the original assembly lan¬ 
guage listing, the stack segment is 
defined first, (STACKS), the data 
segment second (WSTORE) and the 
code segment last (CODSEG). In 
the dump, these segments are rear¬ 
ranged: the code segment is first, 
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Getting 1 - 2-3 to do 
graphics on an 
IBM* Monochrome 
takes a lot... 


Exactly one Hercules 
Graphics Card!.' 


What a lot of people have 
learned the hard way is 
that you can’t run 1-2-3’s 
graphics on the IBM PC 
monochrome display. That 
is, until now. 

Now, with the Hercules 
Graphics Card, you can run 
1-2-3’s graphics on the 
monochrome display. (Of 
course, 1-2-3’s spreadsheet 
and information manage¬ 
ment functions work too.) 

But naturally the Her¬ 
cules Graphics Card does a 
lot more than just make a 
great program like 1-2-3 
better. It gives you high 


resolution bit mapped 
graphics on the mono¬ 
chrome display—something 
the IBM monochrome card 
simply can’t do. 

The Hercules Graphics 
Card replaces IBM’s mono¬ 
chrome card giving you text 
compatibility or two pages 
of graphics, each with a 
resolution of 720h x 348v. 
You’ll get the monochrome’s 
high quality character set, 
software compatibility with 
programs likeVisiCalc,® 
WordStar® and dBase II,™ 
and a printer interface for 
any parallel port printer. 


Included with each Her¬ 
cules Graphics Card is 
software that enables you 
to use the PC’s BASIC 
graphics commands. Or you 
can program in other lan¬ 
guages and use Graph X,™ 
our set of assembly lan¬ 
guage graphics subroutines. 
(Graph X is available now 
for only $50 and includes a 
graphics screen dump.) 

The Hercules Graphics 
Card. Only $499. A small 
price to pay for graphics on 
the monochrome display. 
Call or write for the name 
of the dealer nearest you. 


Hercules Computer 
Technology 
2550 Ninth Street 
Suite 210 

Berkeley, CA 94710 
(415) 540-6000 

© 1983 Hercules Computer Technology 



IHERCULESI 


Graphics software requiring the IBM 
Color Graphics Adapter is not compatible 
with the Hercules Graphics Card. Her¬ 
cules compatible software from other 
vendors includes programs for business 
graphics, CAD, and word processing with 


scientific characters. Call or write for Development. IBM is a registered trade- 

more information. mark of IBM. VisiCalc is a registered 

trademark of VisiCorp. WordStar is a 

Hercules Graphics Card and Graph X are registered trademark of MicroPro. dBase 
trademarks of Hercules Computer Tbch- II is a trademark of Ashton-'flate. 

nology. 1-2-3 is a trademark of Lotus 
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followed by the stack and data seg¬ 
ments. The code segment ends at 
offset X'0189' and the next 7 bytes 
contain nulls. Since a segment 
must begin on a paragraph bound¬ 
ary, the stack cannot start until the 
next modulo 16 address, which is 
X'0190'. The stack is defined as 100 
bytes in length and the stack seg¬ 
ment ends at offset X'01F3'. The 
next 12 bytes are wasted; a stack 
should always be allocated in mul¬ 
tiples of 16 bytes to avoid this 
waste. 


Com Files 

A COM file is created by the 
EXE2BIN utility program. 
EXE2BIN uses an EXE program file 
as its input and creates, as its out¬ 
put, a binary image of the execut¬ 
able program with a BIN extension. 
For program execution, the BIN file 
must be renamed with a COM 
extension. 

Relocatable references are not 
allowed in an EXE program which 
is to be converted to a COM pro¬ 
gram. Therefore a COM file does 
not require a file header to define re¬ 
location items or the initial con¬ 
tents of the CS, SS, or SP registers. 
The maximum size for a COM file, 
however, is limited to one segment, 
or 64K in size. The loader initializes 
each segment register to the ad¬ 
dress of the start segment. EXE pro¬ 
grams, on the other hand, are initia¬ 
lized with the ES and DS segment 
registers pointing to the program 
segment prefix, the CS register 
pointing to the code segment, and 
the SS register pointing to the stack 
segment. 

A COM program is loaded by 
first locating a starting segment. 
The program segment prefix, which 
is X'0100' bytes long, is then built 
beginning at this address. The 
COM program, based on the size 
contained in its directory entry, is 
read into memory beginning at the 
end of the program segment prefix. 
A COM program must be coded so 
that its start address is at byte offset 
X'0100'. This is accomplished by 


using an ORG assembler pseudo¬ 
op. Refer to the beginning of LIST-2 
for an example. 

Once a COM program is loaded 
into memory, passing control to it 
requires that all segment registers 
be initialized to the address of the 
program segment prefix (start seg¬ 
ment), X'0100' be moved to the IP 
register, and the SP be initialized to 
either the bottom of the COM¬ 
MAND. COM transient area or to 
the end of the COM program's seg¬ 
ment, depending on which is lower 
in memory. 

Since COM executable files 
load and initialize faster and are 
more compact than EXE files, it 
seems reasonable that all assem¬ 
bled or compiled programs would 
be made into COM programs. How¬ 
ever, the 64K byte program size 
limitation, as well as the relocata¬ 
ble reference prohibition, excludes 
many programs. When these con¬ 
straints don't exist, an effort should 
be made to utilize the benefits of 
COM formatted files. To do this, 
you must know the implementa¬ 
tion differences between EXE and 
COM files. These differences occur 
at two levels - the coding level and 
the preparation level. 

Coding Level Differences 
At the coding level, the utilization 
of multiple segments must be care¬ 
fully considered since relocatable 
references are not allowed. A provi¬ 
sion for stack handling must also be 
formulated since a stack segment is 
not allowed. In coding a program, I 
usually allocate a separate segment 
to each portion of the program - the 
code, the stack, and the data. LIST- 
1 illustrates the format and se¬ 
quence I use. 

To convert DPFILE to its COM 
compatible format requires the fol¬ 
lowing coding changes: 
l)First, the relocatable reference in 
LIST-1 must be eliminated. This 
reference 

MOV AX,WSTORE 

moves the data segment address 
into the DS register as the pro¬ 


gram initializes. The most effi¬ 
cient way to eliminate the refer¬ 
ence is to eliminate the data 
segment and incorporate it into 
the code segment. A COM pro¬ 
gram initializes with all segment 
registers pointing to the same ad¬ 
dress—the program segment pre¬ 
fix. All addressing references 
must be relative to this address. 
This makes the coding task easier 
since segment register manipula¬ 
tion need never occur. 

This is particularly helpful if 
the program segment prefix struc¬ 
tures (2 file control blocks and a 
128 byte disk transfer area) are 
utilized. Look at FILE SPEC 
PASSED in LIST-1. Four of the 
first nine instructions on this 
page are eliminated. In addition, 
the extra segment designation 
(ES:) on four of the instructions at 
the bottom of the page are no lon¬ 
ger necessary. 

2)The next task is to eliminate the 
stack segment and formulate the 
stack handling methodology. The 
actual elimination is easy—sim¬ 
ply delete the lines from the 
source file. Remember, in the 
EXE version, the loader initializes 
the SS segment register to the 



A 

i COM file is created. 

1 by the EXE2BIN 

JTl 

L utility program. 


EXE2BIN uses an EXE 


program file as its input and 

creates, as its output, a binary 

image of the executable 

program yyith a BIN 

extension. 


stack segment address and the SP 
register to the end of the stack. 

In the COM version, the SS 
register contains the address of 
the program segment prefix and 
the SP register is set to the end of 
the program's segment or to the 
end of the transient portion of 
COMMAND.COM. The size of 
the stack is an unknown 
quantity. 
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PC/ FORTH™ 

Why you should try FORTH on your IBM® Personal Computer... 

• FORTH is interactive and conversational like BASIC, but twenty times faster! 

• FORTH’S performance is far superior to ordinary interpreted languages, and when 
carefully tuned can approach the speed of equivalent assembly language programs. 

• FORTH’S compiler includes constructs that support modular, structured programming. 

• FORTH is largely written in itself and is highly portable (can you imagine a BASIC 
interpreter written in BASIC?) 

• FORTH includes a user-controlled virtual memory facility for program text and data. 

• FORTH permits easy user definition of new data types and control structures. 

PC/FORTH is available for PC-DOS, CP/M-86, and Concurrent CP/M® . 
PC/FORTH is compatible with PC-DOS 2.0, the PC/XT, and all hard disks. 


PC/FORTH™ . $100.00 

Includes interpreter/compiler with multi¬ 
tasking and virtual memory management, 
screen editor, assembler, debugging aids, 
many demonstration programs, and 150 
page manual. PC/FORTH uses standard disk 
files for program and data storage. 

PC/FORTH +. $250.00 

Allows creation of FORTH programs up to 1 
megabyte in size! 

FORTH Cross-Compiler .... $300.00 

Used to produce dedicated disk or ROM 
based applications. No license tee for com¬ 
piled programs. Choose target micro¬ 
processor from Z-80, 8080, 8086/88, 68000, 
LSI-11, or 6502. 


Extension packages 


PC/TERM for Smartmodem . $ 60.00 

QTF+editor/text formatter. 50.00 

Software floating point. 100.00 

Intel 8087 support . 100.00 

Advanced color graphics . 100.00 

Interactive symbolic debugger. 100.00 

PC/GEN custom character sets- 50.00 

Hierarchical file manager. 50.00 

B + Tree index manager. 125.00 

B+Tree index and file manager ... 200.00 

Cross reference utility. 25.00 


“Starting FORTH” tutorial .. $ 16.00 


PC/FORTH requires 48 kbytes RAM and 1 disk drive. Cross-Compilers require 64 kbytes RAM. All software distributed on single-sided doub e 
densUy^sof/secto^ed^disketfes. Prices include shipping by firs, class mail or UPS within USA and Canada. Caiifornia res.dents add approbate 
sales tax. When ordering, specify PC-DOS, CP/M-86’ , or Concurrent CP/M-86 please! 


Laboratory Microsystems, Inc. 

4147 Beethoven Street 
Los Angeles, CA 90066 
( 213 ) 306-7412 


IBM is a registered trademark of International Business Machines Corp. 
CP/M is a registered trademark of Digital Research, Inc. 

PC/FORTH and PC/GEN are trademarks of Laboratory Microsystems, Inc. 
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To control this, the SS seg¬ 
ment register is left pointing to 
the program segment prefix. A 
value of X'0100' is moved to the 
SP register during initialization. 
This positions the end of the 
stack to the end of the program 
segment prefix. The first file con¬ 
trol block is used by the program, 
so the length of this stack is the 
accumulated sizes of the second 
file control block and the disk 
transfer area—a total of 83 words. 
Almost any program is accommo¬ 
dated by a stack this large. 

3)Another constraint confronting 
COM programs is the require¬ 
ment to have X'0100' as the first 
location and starting instruction 
of the program. At this point in 
our conversion, the stack and 
data segments are eliminated and 
only a code segment (containing 
code and data) remains. The se¬ 
quence of the EXE version coding 
coupled with the inability of the 
editor (EDLIN) to move source 
statements make it a time- 
consuming task to totally reorga¬ 
nize the source file. 



n EXE file begins 

with a header, which 

contains the data 


required by the loader to 

relocate certain address 


references at execution time. 


A simpler and faster solution, 
as LIST-2 shows, follows these 
steps: 

ajdeclare the code segment im¬ 
mediately following the pro¬ 
gram TITLE statement. 

b) use an assembler ORG macro 
pseudo-op to position the lo¬ 
cation counter to X'0100'. 

c) define the program starting 
address with a label and 
PROC statement. 

DPFILE PROC FAR 


djdeclare the ASSUME state¬ 
ments pointing each segment 
register to the program seg¬ 
ment prefix. 

e)code the initial instruction as 
a branch (JMP) to the actual 
body of the coding section 
(bypassing the data 
statements). 

fjleave the data allocation state¬ 
ments in place. 

g)define a new label (SSTART) 
preceding the coding section. 
This label is used as the desti¬ 
nation of the branch instruc¬ 
tion in step e. 

hjdeclare the END statement as 
the last statement in the 
source program. The label of 
the starting address (step c) 
should also be defined as part 
of the END statement. 

END DPFILE 


Preparation Level Differences 
The first step in creating both types 
of files is to assemble the source 
program and create an object file. 
The object file is then linked, creat¬ 
ing an EXE file. Linking the EXE 
version creates the executable EXE 
file. Linking the COM version is 
only an intermediate step and 
causes the error message 

Warning: No stack segment 
to appear. This is only a warning; 
recall that the rule is a COM file 
cannot have a stack segment. The 
EXE file of the COM version is not 
the end result anyway as is not 
meant to be executed. 

Once the COM version is 
linked, two additional steps are re¬ 
quired to produce an executable 
COM file. First, the EXE file of the 
COM version is processed by 
EXE2BIN to produce a binary image 
of the executable program. In es¬ 
sence, this process discards the first 
X'0100' locations of the EXE file 
and writes the remaining data as a 
BIN file. When the program loads, 
these first X'0100' locations are 
used in constructing the program 
segment prefix. Since all segment 
registers initially point to the pre¬ 
fix, offset X'0100' points to the pro¬ 


gram's start address. If EXE2BIN de¬ 
tects a stack segment or any reloca¬ 
table reference, the process aborts 
and an appropriate error message 
appears. The second additional step 
is renaming the BIN file to a COM 
file. After completing this, the 
COM file is ready for execution. 
SETUP-1 and SETUP-2 clearly il¬ 
lustrate the preparation procedures 
of both file versions. 


Pros and Cons 
A COM program file is physically 
smaller than an equivalent EXE file 
since an information header isn't 
required. COM files have the ad¬ 
vantage of requiring less disk stor¬ 
age and, probably, less memory. 
Since relocation doesn't occur and 
there is no file header to be read and 
manipulated, COM files also have 
the advantage of loading faster. 

Another advantage of COM 
files is their ability to load in any 
available location in memory. This 
is particularly pertinent if multiple 
BASIC callable routines must re¬ 
side simultaneously in memory. 
Linking the equivalent EXE rou¬ 
tines high allows only one in mem¬ 
ory at a time since they all load at 
the same high address. This poten¬ 
tially requires BLOADing each 
module when it's needed. COM 
files, because of their ability to load 
anywhere, could be selectively po¬ 
sitioned in memory allowing mul¬ 
tiple COM programs to reside si¬ 
multaneously in memory. 

COM programs have the disad¬ 
vantages of requiring stricter (albeit 
simpler) coding methods and of 
limiting the utilization of segmen¬ 
tation, since COM files may not 
contain relocatable items. No stack 
segment may be specified and the 
COM program (including instruc¬ 
tions and data) cannot exceed 64K 
bytes. 

EXE program coding is more 
flexible and less confining than 
COM program coding program and 
more closely resembles the stan- 
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Add CAD to your PC 

For less than you might think! 



Vector Sketch is a 2D graphics package that runs on 
your IBM PC. Included is an electromagnetic digitizer 
(sizes range from 11” x 11” to 42” x 60”) for fast, efficient 
data entry. Drawings are stored on disk, and can be recorded 
on a matrix printer or drawn by a pen plotter. 


Business Applications 

Space Planning 
Flow Charts 
Graphic Design 
Illustrations 
Forms Design 
Product Design 


Technical Applications 

Architectural Design 
Mechanical Design 
Electrical Design 
Drafting 
Mapping 

Seismic Digitizing 


Functions (Partial List) 

Rubberbanding 
Symbol file 
Figure generation 
Labeling 

Zoom, Pan & Scale 
Exact, Grid & Join 
Select line style 
Plot, Print & Store 
Erase line or symbol 
Display X-Y 
Point or continuous 
Help 

Dealer Inquires Invited 


For more information on the Vector Sketch or 
electromagnetic digitizers, contact: 


■jTi GTCO Corporation 

■ I I 1055 First Street, Rockville, MD 20850 
(301)279-9550 Telex: 898471 
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dards established in the Macro As¬ 
sembler manual. These standards 
suggest that each different section 
of a program (stack, coding, and 
data) be allotted its own segment. 
EXE programs may have multiple 
segments (each up to 64K bytes in 
length); this permits the assembly 
language programmer to fully ex¬ 
ploit the capabilities of segmenta¬ 
tion. It's very possible to build an 
EXE program that requires hun¬ 
dreds of kilo-bytes of memory. If a 
form of IBM PC memory protection 
is ever utilized (defining portions of 


RAM to be read-only and, thus, pro¬ 
tected from inadvertent writing), 
segmentation is most likely to be 
its basis. 

When I first started researching 
and writing this article, I had never 
written a program which executed 
as a COM program. I didn't exactly 
understand the rules stated in the 
manuals. I knew that COM pro¬ 
grams could not have a stack seg¬ 
ment or have relocatable referenc¬ 
es. I did not know how to meet 
these requirements because all of 


my programs had been written ac¬ 
cording to the "rules" established 
by the examples in the assembler 
manual. I didn't even know what 
data elements could be defined in 
the code segment. 

With a little effort, I was able to 
resolve these problems. From now 
on, any utility programs I write will 
be written to execute as COM 
programs.■ 

Another article by Tom Carter, Accessing 
the Serial Port from COBOL, also appears in 
this issue. 


Try'" 1 1 I PROGRAM 
I P^n LISTINGS 


SETUP-1 


PAGE 

; ALLOCATE THE WORKING STORAGE SEGMENT 

A)ASM 

The IBM Personal Computer Assembler 


0000 WSTORE SEGMENT PARA PUBLIC ’DATA' 

ALLOCATE THE FILE NAME OPERATOR PROMPT 

Version 1.00 ‘Copyright IBM Corp 1981 

Source filename |.ASM|: DPFILE 


0000 46 69 6C 65 20 6E FILNAM 08 'File name » • 

61 60 65 20 30 20 

000C 24 D3 ' J' 

Object filename |DPFILE.OJB|- 

Source listing |NUL.LST|: DPFILE 

Cross reference |NUL.CRF|: 


; ALLOCATE THE BLOCK NUMBER TEXT AND WORK AREAS 

000D 42 6C 6F 63 6B 20 BLKNUH DB 'Block Number • 1 

Warning Severe 

Errors Errors 


20 30 20 

001C 30 30 30 30 BC0UNT DB '0000‘ 

0 0 

A)L1NK 


0020 0A00 DW 0A00H 

0022 0A00 DW 0A0DH 

0024 24 0B T 

IBM Personal Computer Linker 

Version 1.10 ^Copyright IBM Corp 1982 


; ALLOCATE THE FILE OPEN ERROR ERROR MESSAGE 

0025 46 69 6C 65 20 6F 0PNERH 0B 'File open error' 

70 65 6E 20 65 72 

Object Modules [.OBJ): DPFILE 

Run File (DPFILE.EXE): 


72 6F 72 

0034 0A0D 0W 0A00H 

0036 24 0B 

List File |NUL.MAP]:DPFILE 

Libraries j.LIB): 


ALLOCATE THE FILE NOT FOUND ERROR MESSAGE 

0037 46 69 6C 65 20 6E N0FILE 08 ‘File not found' 

6F 74 20 66 6F 75 

A)TYPE DPFILE.MAP 


0045 0A00 ow 0A00H 

0047 24 0B '$' 

511011 Length Name Class 

OOOOOH 00188H 0189H CODSEG CODE 

nmnnH °° 64H STACKS STACK 


; DEFINE CARRIAGE RETURN AND LINE FEED CHARACTERS 

0048 0A00 CRLFLN DW OAOOH 

004A 24 08 T 

00200H 004C7H 02C8H WSTORE DATA 

Program entry point at 0000:0000 


; BINARY TO HEXADECIMAL CONVERSION TABLE 

004B 30 31 32 33 34 35 ASCIIT DB '0123456789ABC0EF' 

36 37 38 39 41 42 

LIST-1 

The IBM Personal Computer Assembler 05-05-83 PACE l-l 

DPFILE 

PAGE 

TITLE DPFILE 


43 44 45 46 

The IBM Personal Computer Assembler 05-05-83 PAGE 1-3 

DPFILE 

PAGE 

(C)COPTRISHT 1983 - REAL TIME CONCEPTS, INC. 


ALLOCATE FORM FEE0 CHARACTER 

005B 0A0D FMFEE0 DW 0A0DH 

; AUTHOR: THOMAS V. CARTER 

; PC DOS FILE DUMP UTILITY PROGRAM 

» ALLOCATE THE STACK WORK AREA 


005D 0C DB 0CH 

005E 24 DB 'J' 

; ALLOCATE THE 1/0 BUFFER // 512 BYTES PER BLOCK 

STACKS SEGMENT PARA STACK 'STACK 1 

0000 32 t 08 50 DUP(Mf) 

005F 0200 ( FlLBUf 08 512 OUPC •) 

20 

) 

24 24 

1 


J ALLOCATE THE FILESPEC INPUT STRUCTURE 

0064 STACKS ENOS 


025F OF INPNAM DB 15 

0260 00 03 0 

0261 OF [ 08 15 DUPC ’) 

20 

The IBM Personal Computer Assembler 05-05-83 PAGE 1-2 

DPFILE 
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0ZC2 03E8 
02C4 0064 

02C6 000* 


0000 

0000 


0000 IE 
0001 28 CO 

0003 38 E8 

0003 89 46 00 
0008 50 

0009 88 -*-• R 
OOQC 86 08 


OOOE BA 0000 R 

OOU 34 09 

oon co 2 i 


0015 8A 02SF R 
0018 34 OA 

301A CO 21 


SOIC 8A 0048 R 

001F B4 09 
0021 CO 21 


0023 BE 0261 R 
0026 BF 005C 
0029 ?A CO 

*0028 34’ 29 

3020 CO 21 


002F IE 

0030 BA 005C 
0033 8C CO 
0035 3£ 08 

003? 34 OF 

0039 CO 21 

0038 IF 

003C 3C 00 
003E 74 08 


0040 BA 0025 R 
0043 84 09 

0047 CB 


0048 

0048 BA 0048 R 
0048 84 09 
0043 CO 21 


004F : 8A 005F « 
0052 84 1A 
0054 CO 21 


0056 3F 005C 
0059 88 0200 

,005L ; ,,2|w89. 

0060 28 CO 

0062 26: 89 43 20 
0066 26: 39 4:> 22 
396* 26: 98 45 *>4- ' 


OW OAOOtt 

ALLOCATE THE HEXADECIMAL BUFfER OFFSET COUNTER 

HEXCNT DW 0 

DEFINE BINARY TO DECIMAL OIVISORS 

81N0EC aw 1000 

ON 100 

OW to 

WSTORE ENOS 


PC OOS FILE OUMP UTILITY PROGRAM 
CODSEG SEGMENT PARA PUBLIC ’COOE' 


OPFILE PROC FAR 

ASSUME CS-.COOSEG 
ASSUME 0$:W$T3RE 
ASSUME $5:STACKS 


;CS • COOE SEGMENT 
,35 - DATA SEGMENT 
;SS • STACK SEGMENT 


INITIALIZE THE PROGRAM ENVIRONMENT 


MOV 

PUSH 


AX,AX 
BP, AX 
COP),AX 

AX 

AX.USTORE 
OS, AX 


-.SAVE PROGRAM PREFIX SEGMENT 
;AX ■ ZERO // SET FOR STACK 
;BP ■ ZERO // STACK START 

-.PUSH AX (ZERO) ON STACK 
;AX « WORKING STORAGE SEGMENT 
;Q$ « WORKING STORAGE SEGMENT 


DISPLAY THE FILE NAME PROMPT TO THE OPERATOR 


OX.OFFSET FILNAM 

AH.09N 


ACqUIRE the OPERATOR RESPONSE // F! 

MOV OX,OFFSET INPNAM ;0! 

MOV AH.OAH ;AI 

INT 21H ;CALL OOS FOR SERVICE 

SENO CARRIAGE RETURN AND LINE FEEO FOR APPEARANCES 


MOV 


OX,OFFSET CRLFUN 

AH.99H 


,-n - CP.’LF offset aooress 

;AH * 9 » DISPLAY C4 AHO LF 
;CALL OOS FOR SERVICE 


PARSE THE OPERATOR SPECIFIED FILESPEC 


SI,OFFSET 1NPNAM-2 

0I.5CH 

AL.AL 

AH. >‘)H 
2IH 


,SI » FILESPEC OFFSET AOORESS 
;3l « 1ST PROGRAM PREFIX FC9 
;AL » ZERO 

; PARS'. THE RECEIVE!) F I I.E NAME 
•.CALL OOS FOR SERVICE 


FILESPEC PARSED {1ST PROGRAM PREFIX FCB) If OPEN THE FILE 
PUSH OS ;SAV€ THE DATA SEGMENT REGISTER 


OS.AX 
AH.OFH 


AL.O 

DPF310 


;0X = 1ST PROGRAM PREFIX FCB 
;AX ■ PROGRAM PREFIX SEGMENT 
;0S ■ PROGRAM PREFIX SEGMENT 
,AH - F *> OPEN THE FILE 
;CALL OOS FOR SERVICE 

-.RESTORE DATA SEGMENT REGISTER 

;AL ■ OPEN FILE RETURN STATUS 
;BRANCH IF SUCCESSFUL OPEN 


FILE OPEN ERROR * NOTIFY‘THE OPERATOR ANO TERMINATE 


OX.OFFSET OPNERM 
AH.09H 

S '21H * 


OX • OPEN ERROR MESSAGE OFFSET 
AH - 9 » 3TSPLAY ERROR MESSAGE 

CALL'ooVfOR SERVICE 
TERMINATE PROGRAM EXECUTION 


SEND CARRIAGE RETURN ANO LINE FEED FOR APPEARANCES 


9X.OFFSET CRLFLN 
AH.09H 


• CR/LF OFFSET ADDRESS 
■ 9 » DISPLAY CR ANO LF 
CALL OOS FOR SERVICE 


SETUP THE OATA TRANSFER ADDRESS (OTA) 


OX,OFFSET FlLBUF 
AH.tAH 


.OX • I/O 8UFFER OFFSET AOORESS 
.AM • 1A * SETUP OTA 
•.CALL OOS FOR SERVICE 


INJTTALTZE THE’iST PROGRAM PREFIX FILE CONTROL BLOCK 


MOV 0I.5CH 

MOV AX,512 

MOV E.S; [Qi * 14 1, AX 

SUB AX.AX 

MOV EG:[01*32),AX 

MOV ES.[01*34] ,AX 

MOV ES:[0!*36 7,At 


FCB OFFSET AOORESS 
512 * RECORD SIZE 
,SEIUP LOGICAL RECORD SIZE 

. ZERO 

SETUP RANDOM RECORD NUMBER 
SETUP RANDOM RECORD NUMBER 
SETUP RANDOM RECORfl NUMBER 


PAGE 

SETUP TO CLEAR THE FILE I/O BUFFER 


006E 

006E B9 0100 
0071 BF 005F R 
0074 28 CO 


0076 

0076 89 05 
0078 83 C7 02 
0078 E2 F9 


MOV CX.256 

MOV DI.OFFSET FlLBUF 

SUB AX,AX 


;CX ■ 
; 01 ■ 

VAX ■ 


LOOP CONTROL COUNTER 

I/O BUFFER OFFSET AOORESS 

ZEROS 


SET THE CONTENTS OF THE I/O BUFFER TO BINARY ZEROS 


[DIl.AX 

01,2 

0PF030 


;SET I/O BUFFER TO BINARY ZEROS 
;INCREMENT 01 TO NEXT WORD 
;LOOP FOR ALL BUFFER WOROS 


READ EACH 512 8YTE BLOCK OF THE FILE H RANDOM BLOCK READ 


0070 IE 
0O7E IP CO m 
0080 BE 08 
0082 BA OOSC 
0085 B9 0001 
0088 84 V 

008A CO 21 
008C IF 


Tffir 

74 06 

83 F9 00 

75 01 


DS 

aV.es 

OS. AX 

DX.5CH 

CX.l 

AH.27H 

21H 

OS 

0PF040 

CX.O 

DPF040 


;SAVE OATA SEGMENT REGISTER 
;AX « PROGRAM PREFIX SEGMENT 
;0S • PROGRAM PREFIX SEGMENT 
;DX • 1ST PROGRAM PREFIX FCB 
;CX - NUMBER OF RECORDS 
•AH - 27 * RANDOM BLOCK, READ 
;CALL OOS FOR SERVICE 
RESTORE OATA SEGMENT REGISTER 

;VERTFY OtSK READ COMPLETION 
-.BRANCH IF SUCCESSFUL READ 
;CHECK FOR PARTIAL BLOCK 
■.BRANCH IF DATA IN BUFFER 


R £T ;TERMINATE PROGRAM.EXECUTION 

CONVERT DATA TO 0TSPLAYA8LE ASCII AND DISPLAY 


0097 

0097 BF 001C R 
009A SB 46 00 
4090^40... - m 
Q09E 89 46 00 
00A1 48 

00A2 £8 0160 R 
OOAS ' "BA 0001) R' 
00A8 84 09 

OOAA CO 21 
OOAC BE 005F R 
J3D*F BF 02 7C -R 
0082 80 02AE ft 

00B5 B9 0020 
0088 SI 
6089' 39 0010 


008C 

008C 83 F9 08 
OOBF 75 06 
00C1 4F 
00C2 BO 2D 
00C4 88 05 

00C6 47 


00C7 

00C7 51 

00C8 B1 04 
OOCA 8A 04 
OOCC 8A,EQ 
OOCE 80 FC 20 
0001 7C 05 
0003 80 FC 7£ 
0006 7E 02 


OOOA 

OOOA 3E: 88 66 00 
OOOE 2A E4 
OOEO 03 EO 
00E2 02 £8 

Q0E4 86 C4 
OOE6 50 
0017 BB 0048 R 
OOEA 07 
OOEB 88 05 
OOEO 47 
OOEE 58 
OOEF Bl 08 
OQFJ 03 £8 
OOF 3 07 
OOF 4 88 05 

00F6 83 C7 02 
00F9 46 
OOFA 45 
OOFB 59 
OOFC E2 BE 


OOFE A1 02C0 R 
3101 BF 0276 R 
0104 56 / 

OIOS E8 0160 R 
0138 5E 
0109 Bf 0270 R 
’"TlOC^Al ofeTTR 
OlOF 89 0004 


01.OFFSET BCOUNT 
AX,[BP] 


MOV 
HOV 

,. ... wu- , 

MOV [BPl.AX 


DEC 

CALL 

-'"MOV'''-' 

MOV 

INT 

HOV 


80C0NV 

OX.OFFSET 8LKNUM 

AH.09H 

21M 

SI.OFFSET FlLBUF 


;D1 * BLOCK COUNT AOORESS 
;AX • CURRENT BLOCK COUNT 
;INCREMENT BLOCK COUNT 
-.SAVE NEW BLOCK COUNT 
;OECR£MENT BLOCK COUNT 
; 81 NARY TO DECIMAL CONVERSION 
" •OX - BLOCK NUMBER MESSAGE 
,AH » 9 • DISPLAY BLOCK NUMBER 
;CALL OOS FOR SERVICE 
;SI • FILE I/O BUFFER ADDRESS 

1L 


Z Z'MXZMZ 

„0V CX.*32 ;CX « NUMBER OF 16 BYTE LINES 


;SAVE CX REGISTER ON THE STACK 
iP COUNTER 




AL, 1 - 1 
[01],AL 


-.HALF OF LINE CONV6RTEO? 
;8RANCH TO CONTINUE * NOT HALF 
;OECREMENT LINE POSITION INDEX 
;MOVE A OASH TO SEPARATE HALFS 
-.MOVE A DASH TO SEPARATE HALFS 
-.INCREMENT LINE POSITION INDEX 


SAVE CX ON THE STACK ANO PROCESS NEXT 8YTE 


CL.4 

AL.CSI) 

AH.AL 

AH.20H 

OPF070 

AH.7EH 

OPF080 


;SAVE CONVERSION LOOP COUNTER 
;CL - 4 - SHIFT COUNTER 
;AL * FILE BUFFER CHARACTER 
;AH = .FILE BUFFER CHARACTER . 
iCOHPARE AH AN ASCII * * 
;BRANCH IF UNOISPLAYABLE 
.COMPARE AH TO ASCII 
;BRANCH IF OTSPLAYABLE 


SET AH TO AN ASCII PERIOD // NON-OISPLAYABLE CHARACTER 

H0V :AH * AN ASCII PERIOD 

AH CONTAINS THE 0ISPLAYA8LE ASCI! CHARACTER 


XCHG 

PUSH 


DS:[BP],AH 
AH, AH 
AX, CL 
AL.CL 
At, AH 
AX 

BX,OFFSET ASCTir 
ASCIIT 
[01],AL 
01 
AX 

CL.8 
AX.CL 
ASCIIT 
[On.AL 
01,2 
SI 
BP 


LOOP OPFOSO 


;MOVE CHARACTER TO ASCII AREA 
;AH * ZEROS // SET FOR CONVERT 
•.POSITION UPPER CL BITS OF AL 
•.POSITION LOWER CL BITS OF At 
.EXCHANGE CONTENTS OF AL ANO AH 
;SAVE CONTENTS OF AX ON STACK 
;8X - ASCII TABLE AOORESS 
•.CONVERT CHARACTER TO HEX 
-.MOVE CHARACTER TO OISPLAY LINE 
-.INCREMENT STORAGE INOEX 
■.RESTORE ORIGINAL AX CONTENTS 
;CL * 3 • SHIFT COUNTER 
-.POSITION UPPER R BITS 
•.CONVERT CHARACTER TO HEX 
-.MOVE CHARACTER TO 01 SPLAT LINE 
-.INCREMENT 01 FOR NEXT BYTE 
•.INCREMENT SI FOR NEXT BYTE 
•.INCREMENT BP FOR NEXT BYTE 
•.RESTORE LOOP CONTROL COUNTER 
;BftANCH TO CONVERT FULL LINE 


’wo yjIBWA'l'Tm 


AX,HEXCNT 
DI.OFFSET C 


PUSH 

CALL 


01,OFFSET OPLINE 

. MEXCNT ' 

CX ,4 


;AX - CURRENT BUFFER OFFSET 
;01 ■ OISPLAY LINE OFFSET 
;SAVE BUFfER INDEX ON STACK 
jBINART TO DECIMAL CONVERSION 
iRESTORE BUFFER INOEX 
;0I * DISPLAY LINE OFFSET 

^xr^^WWaumO^SET 

;CX • LOOP COUNTER (4 BYTES) 
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; CONVERT 

HEXADECIMAL T9 ASCII // 1 

0112 

OPFO90: 


0112 

51 

PUSH 

CX ; 

0113 

B1 04 

MOV 

CL,4 

0115 

50 

PUSH 

AX 

0116 

25 FOOO 

ANO 

AX.OFOOOH 

0119 

06 C4 

XCHG 

AL.AH 

0118 

02 E8 

SHR 

Al.CL ; 

0110 

0 7 

XLAT 

ascii r 

DUE 

03 05 

MOV 

[DU.41 

0120 

47 

INC 

01 ; 

0121 

58 

POP 

AX 

0122 

01 EO 

SHL 

AX.CL 

0124 

59 

POP 

CX ; 


. LOOP 

DISPLAY 

OPFGDO ; 

THE LAST LTNE CONVERTED 



AOO 

HEXCNT.16 

012C 

BB 0270 R 

MOV 

8X.OFFSET DPLINE 

012F 

B9 0050 

MOV 

CX,80 ; 

0132 


DISPLAY 

IPFIOO: 

V CONVERTED 8Yf£ Of DATA 

0132 BA l? 

MOV 

DL.T8X1 

0114 

4 1 

^ INC^ 


013S 

B4 02 

MOV 

AH.02H 

3137 

CO 21 

INI 

21H 

0139 

E2 F7 

LOOP 

DPF100 

01 TC 

E2 12 

LOOP 

3PFI10 

313E 

;/ 36 02C0 R 3000 

MOV 

HEXCNT.0 

0144 

BA 0058 R 

MOV 

DX.OFFSET FMFEF.O 

0149 

CO 21 

INT 

21H 

D14B 

23 EO 

SUB 

BP,BP 

014D 

E9 006E R 

JMP 

0PF02D 
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CONVERT 

ANO DISPLAY NEXT 16 BYTES 

0150 

I 

JPF110: 


0150 

51 

PUSH 

CX . 

0151 

0154 

B8 2020 

MOV 

AX.2020H ; 

0157 

8F 0270 R 

MOV 

01.OFFSET OPLINE ; 



MOVE ASCI! SPACES TO THE OiSPLAT 

015A 

0 

IPF120: 


015A 

89 05 

MOV 

[01],AX 

015C 

.. flLSf. 

83 C7 02 

_ 

ADD 

01,2 \ 

uvur urr; 


SAVE LOOP COUNTER ON STACK 
;Cl * 1 * SHIFT COUNTER 
SAVE CURRENT BUFFER OFFSET 
; ISOLATE UPPER NIBBLE H 4 BITS 
.EXCHANGE VALUES IN At ANO AH 
;POSIT|ON 4-BIT NIBBLE 
•.CONVERT TO HEXADECIMAL BYTE 
;STORF. CONVERTEO BYTE /.' HEX 
•.INCREMENT BYTE STORAGE INDEX 
RESTORE CONTENTS TO AX 


* HEXADECIMAL DISPLAY AREA 
■ DISPLAY LINE BYTE COUNT 


01 « CONVERTED DATA BYTE 
[fcVrMENf'arft NEXT BYTF' 

AH » 2 * DISPLAY CHARACTER 
CALL DOS FOR SERVICE 
8RANCH T 0 DISPLAY NEXT BYTE 
RE SI ORE BLOCK COUNTER 
BRANCH '1 PRINT next LINE 
RESET THE HEX OFFSET COUNTER 
IX • CR. LF. ANO FF BUFFER 
lit * 0 - WRITE DATA *0 0*SPHY 

:all oos for servi :e 

IP • ZERO - FOR BLOCK NUMBER 
BRANCH T) READ NEXT BLOCK 


SAVE CONTENTS OF LINE COUNTER 
AX • ? ASCII SPACES 
CX » NUMBER OF WORDS TO SET 
DISPLAY LINE OFFSET 


;0f 


0161 BF 02?C 8 
0164 80 Q2AE R 

016A E9 OOBC R 

0160 


0160 

0160 39 0003 

,f|i| 


01 72 

0172 2B D2 
0174 FT 84 02C2 E 
01 78 04 10 

0174 88 OS 

Oi7C 47 
01 ?0 81 C6 02 
0180 88 C2 
0182 E2 


0! .OFFSET 0PLINEM2 
8P.OFFSET OPLIN£*62 
CX, 16 
DPF050 


MOVE SPACES TO DISPLAY LINE 
INCREMENT D! BY WORDS 
BRANCH 13 SET ALL WORDS 

* hexadecimal otsplay area 

* ASCII DISPLAY AREA 
RESET LINE CONVERSION COUNTER 
BRANCH TO CONVERT NEXT LINE 


OPFILE ENOP 


PAGE 


BINARY TO DECIMAL (ASCII) CONVERSION 

30C0NV DROC 
MOV 
SUB 

BINARY 10 DECIMAL CONVERSION LOOP 


NEAR 

CX.3 

Mdk&Z 


;CX • LOOP COUNTER 
gg iW r *.ZERO //...FOR INOEX 


8DC310: 


SUB 


MOV 


OX.OX 

3INOECt SI ] 

AL.10H 

[PI1.AL 


INC 01 

ADO SI,2 

AX,OX 
80C010 


h m 


LOOP 


AOO 


AL.30H 

[Dtl.AL 


;0X = ZERO 7 / FOR DIVISION 
'.DIVIDE FOR DECIMAL DIGIT 
;AOO 10H FOR ASCII NUMBER 

4 Jffi|4§SlL numfr . icdiri t 

;INCREMENT FOR NEXT NUMBER 
;INCREMENT SI FQR NEXT NUMBER 
-.RESTORE REMAINDER TO AX 
-.BRANCH TO CONVERT All n»T« 

;AOO 10H FOR ASCII 
;SrORE ASCII NUMERIC DIGIT 
jRETURN TO CALLER 



The IBM Personal Computer Assembler 05-05-83 
OPFILE 


Segments and groups: 


CODSEG . 
STACKS . 
WSTORE . 


Name 

ASCI IT . . ...... , 

8C0UNT ...... ... 

BDC010 . 

BINOEC . 

BLKNUM . 


Size align combine class 


01B9 

0064 

02C8 


Type 


PARA 

PARA 

PARA 


PUBITC 'CODE* 
STACK ’STACK’ 
PUBLIC -DATA' 


Value Attr 


l 8YTE 0048 
L BYTE 001C 
L NEAR 0172 
N PROC ’ 0160 
L WORO 02C2 
L BYTE OOOD 


USTORE 

WSTORE 

CODSEG 

COOSEG 

WSTORE 

WSTORE 


CRLFLN . 

OPFOIO . 

DPF020 . 

DPF030 . 

DPF040 . 

DPF050 . 

DPF060 . 

0PF070 . 

OPFO0O . 

0PF090 . 

0PF100 . 

DPI 110. 

DPF120 . , 

OPFILE . 

DPUNE. 

FiL0,),: .. 

FILNAM . 

FHFEED . 

HEXCNT . 

INPNAM . 

NOFILE . 

OPNERH . 

Warning Severe 
Errors Errors 


DUMP-I 

File name = dpfile.exe 


L WORD 0048 
L NEAR 0048 
L NEAR 006E 
L NEAR 0076 
L NEAR 0097 
L NEAR OOBC 
L NEAR 00C7 
L NEAR 0008 
l NEAR OOOA 
L NEAR 0112 
L NEAR 0132 
L HE IP 
L NEAR 
F PROC 
L BYTE 
L BYTE 
L BYTE 
L WORO 0058 
L WORO 02C0 
l BYTE 025F 
L BYTE 0037 
L BYTE 0025 


0150 

015A 

0000 

0270 

005F 

0000 


WSTORE 

COOSES 

CODSEG 

COOSEG 

CODSEG 

COOSEG 

COOSEG 

COOSEG 

COOSEG 

COOSEG 

COOSEG 

COOSEG 

COOSEG 

COOSEG Length *0160 

WSTORE Length «00AE 

WSTORE Length *0200 

USTORE 

WSTORE 

WSTORE 

WSTORE 

WSTORE 

USTORE 


Block Number * 0000 

0000 0000 40 5A C8 00 04 00 01 00-20 00 00 00 00 00 19 00 HZ... 

0010 0016 64 00 17 31 00 00 00 00-1C 00 00 00 OA 00 00 00 d..l. 

0020 0032 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0030 0048 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0040 0064 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0050 0080 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0060 0096 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0070 0112 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0080 0128 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0090 0144 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

OOAO 0160 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0080 0176 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

OOCO 0192 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0000 0208 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

OOEO 0224 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

OOFO 0240 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0100 0256 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0110 0272 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0120 0288 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0130 0304 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0140 0320 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0150 0336 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0160 0352 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0170 0368 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0180 0384 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0190 0400 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

01A0 0416 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

01 BO 0432 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

01C0 0448 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

0100 0464 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

01E0 0480 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 

01F0 0496 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00 


Block Number = 0001 


0000 0000 
0010 0016 
0020 0032 


IE 28 CO 8B E8 89 46 00-50 88 20 00 8E 08 BA 00 
00 84 09 CO 21 8A 5F 02-84 OA CO 21 BA 48 00 84 


0030 

0048 

BA 

5C 

00 8C 

CO 

8E 

D8 

B4-0F 

CD 

21 

IF 

3C 

00 

74 

08 

.\.i < t 

0040 

0064 

BA 

25 

00 B4 

09 

CD 

21 

CB-BA 

48 

00 

B4 

09 

CD 

21 

BA 

.% _! ..H i 

0050 

0080 

5F 

00 

B4 1A 

CD 

21 

BF 

5C-00 

B8 

00 

02 

26 

89 

45 

OE 

_!.\....&.E. 

0060 

0096 

28 

CO 

26 89 

45 

20 

26 

89-45 

22 

26 

88 

45 

24 

B9 

00 

+.&.E &. 

0070 

0112 

01 

BF 

5F 00 

28 

CO 

89 

05-83 

C7 

02 

E2 

F9 

IE 

8C 

CO 

•. ...... 

0080 

0128 

8E 

08 

BA 5C 

00 

89 

01 

00-84 

27 

CO 

21 

IF 

3C 

00 

74 


0090 

0144 

06 

83 

F9 00 

75 

01 

CB 

8F-1C 

00 

8B 

46 

00 

40 

89 



OOAO 

0160 

00 

48 

E8 C8 

00 

BA 

OD 

00-84 

09 

CD 

21 

BE 

5F 

00 

BF 

... .il. '&m .F.e.F 
.H.i 

OOBO 

0176 

7C 

02 

BO AE 

02 

B9 

20 

00-51 

B9 

10 

00 

83 

F9 

08 

75 

1.Q_7 U 

OOCO 

0192 

06 

4F 

BO 2D 

88 

05 

47 

51-B1 

04 

8A 

04 

8A 

EO 

80 

FC 

1 . . . 

.0.-.,GQ. 

OODO 

0208 

20 

7C 

05 80 

FC 

7E 

7E 

02-B4 

2E 

3E 

88 

66 

00 

2A 

E4 



OOEO 

OOFO 

0100 

0110 

0120 

0130 

0140 

0150 

0160 

0170 


- printed on 07-06-1983 at 15:44:03 --Page 2 


0224 03 EO D2 E8 86 C4 50 BB-4B 00 07 88 05 47 58 B1 P.K....GX. 

0240 08 03 E8 07 88 05 83 C7-02 46 45 59 E2 8E A1 CO FEY.' 

0256 02 BF 76 02 56 E8 65 00-5E 8F 70 02 A1 CO 02 B9 ..v.V.e. 

0272 04 00 51 B1 04 50 25 OO-FO 86 C4 02 E8 07 88 05 n dw 


0288 

47 

58 

03 

EO 

59 

E2 

EB 

83-06 

CO 

02 

10 

BB 

70 

02 

B9 

GX..Y.. 

p" 

0304 

50 

00 

8A 

17 

43 

B4 

02 

CD-21 

E2 

F7 

59 

E2 

12 

C7 

06 

P...C.. 


0320 

CO 

02 

00 

00 

BA 

5B 

00 

B4-09 

CD 

21 

2B 

EO 

E9 

IE 

FF 

. [. 


0336 

51 

88 

20 

20 

B9 

27 

00 

BF-70 

02 

89 

05 

83 

C7 

02 

E2 

0 . 

.p. 

0352 

F9 

8F 

7C 

02 

80 

AE 

02 

89-10 

00 

E9 

4F 

FF 

89 

03 

00 


... .0 

0368 

28 

F6 

28 

02 

F7 

B4 

C2 

02-04 

30 

88 

05 

47 

83 

C6 

02 

! • 
-f _ # , 


0384 

88 

C2 

E2 

EE 

04 

30 

88 

05-C3 

00 

00 

00 

00 

00 

00 

00 

. 0 . 



24 24 24 24 24 24 24 24-24 24 24 24 24 24 24 24 $$$$$$$$$$$$$$$$ 
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01A0 0416 24 24 24 24 24 24 24 24-24 24 24 24 24 24 24 24 
0180 0432 24 24 24 24 24 24 24 24-24 24 24 24 24 24 24 24 
01C0 0448 24 24 24 24 24 24 24 24-24 24 24 24 24 24 24 24 
0100 0464 24 24 24 24 24 24 24 24-24 24 24 24 24 24 24 24 
01E0 0480 24 24 24 24 24 24 24 24-24 24 24 24 24 24 24 24 
01F0 0496 24 24 24 24 00 00 00 00-00 00 00 00 00 00 00 00 

Block Number * 0002 


$$$$$$$$$$$$$$$$ 

mmmimm 

$$$$$$$$$$$$$$$$ 
$$$$$$$$$$$$$$$$ 
$$$$ . 


0000 

0000 

46 

69 

6C 

65 

20 

6E 

61 

6D-65 

20 

30 

20 

24 

42 

6C 

6F 

File name = $Blo 

0010 

0016 

63 

6B 

20 

4E 

75 

60 

62 

65-72 

20 

3D 

20 

30 

30 

30 

30 

ck Number = 0000 

0020 

0032 

00 

0A 

00 

0A 

24 

46 

69 

6C-65 

20 

6F 

70 

65 

6E 

20 

65 

....$File open e 

0030 

0048 

72 

72 

6F 

72 

0D 

0A 

24 

46-69 

6C 

65 

20 

6E 

6F 

74 

20 

rror.,$File not 

0040 

0064 

66 

6F 

75 

6E 

64 

00 

0A 

24-00 

0A 

24 

30 

31 

32 

33 

34 

found..$..$01234 

0050 

0080 

35 

36 

37 

38 

39 

41 

42 

43-44 

45 

46 

00 

0A 

OC 

24 

20 

56789A8CDEF... $ 

0060 

0096 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


Block 

Number * 

0003 














0000 

0000 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0010 

0016 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0020 

0032 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0030 

0048 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0040 

0064 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0050 

0080 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

OF 


0060 

0096 

00 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0070 

0112 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0080 

0128 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0090 

0144 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


00A0 

0160 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


00B0 

0176 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

00 

0A 


00C0 

0192 

00 

00 

E8 

03 

64 

00 

0A 

00-00 

00 

00 

00 

00 

00 

00 

00 



SETUP-2 

A)ASM 

The IBM Personal Computer Assembler 
Version 1.00 c Copyright IBM Corp 1981 

Source filename 
Object filename 
Source listing 

Cross reference |NUL.CRF|: 


[.ASM: DPFCOM 
|DPFCOM.OBI|: 
|NUL.LST|: DPFCOM 


Warning Severe 

Errors Errors 

0 0 

A)LINK 

IBM Personal Computer Linker 
Version 1.10 'Copyright IBM Corp 1982 

Object Modules {.OBJ|: DPFCOM 
Run File |DPFCOM.EXEj: 

List File |NUL.MAP|:DPFCOM 
Libraries |,LIB|: 

Warning: No STACK segment 
There was 1 error detected. 

A)EXE2BIN DPFCOM.EXE 
A)RENAME DPFCOM.BIN DPFCOM.COM 
A)TYPE DPFCOM.MAP 
Warning: No STACK segment 


Start Stop 

00O00H 00543H 


Length 
0544H 


Name 

CODSEC 


Class 

CODE 


Program entry point at 0000:0100 

LIST-2 


PAGE 60,132 
PAGE 

TITLE DPFILE 

(C)COPY-R 1GHT 1983 - REAL TIME CONCEPTS, INC. 
AUTHOR: THOMAS V. CARTER 
PC DOS FILE DUMP UTILITY PROGRAM 
C00SEG SEGMENT PARA PUBLIC 'CODE' 

START ADDRESS IS AT OFFSET 100 HEX 
0RG 100H ;SET IC TO 100 HEX 


OPFILE PR0C FAR 

ASSUME CS:C0DSEG 


;CS = CODE SGEMENT 



ASSUME 

ASSUME 

ASSUME 

JMP 

OS:CODSEG ;DS = CODE SEGMENT 


syruumtb ;^y = uuut icuncm 

ES:CODSEG ;ES = CODE SEGMENT 

SSTART -.BRANCH TO TRUE START ADDRESS 


PAGE 



ALLOCATE THE WORKING STORAGE SEGMENT 




ALLOCATE THE FILE NAME OPERATOR PROMPT 


F 

ILNAM 

DB 

'File name = ' 




DB 

'$' 




ALLOCATE THE BLOCK NUMBER TEXT AND WORK AREAS 


E 

ILKNUM 

0B 

'Block Number « ' 


BC0UNT 

OB 

•0000’ 



0W 

OAODH 



DW 

OAODH 



0B 

'$' 




ALLOCATE THE FILE OPEN ERROR ERROR MESSAGE 


0 

IPNERM 

D8 

'File open error* 



DW 

OAODH 



DB 





ALLOCATE THE FILE NOT FOUND ERROR MESSAGE 


K 

iofile 

DB 

'File not found' 



OW 

OAODH 




DB 

’ $ * 

r ADD I Arc DCTlIDM Akin 1 INC CCCfl fUADATTCOQ 


C 

RLFLN 

DW 

LMKKlftbt Kt1UKN AMU t-lNc rttu InMKMUl 

OAODH 



OB 

'$' 




BINARY 

TO HEXADECIMAL CONVERSION TABLE 


ASCIIT 

DB 

'0123456789ABCDEF ' 



PAGE 





ALLOCATE FORM FEEO CHARACTER 


c 

Mcccn 

JDW 

OAODH 



DB 

OCH 




DB 

'$' 




ALLOCATE THE I/O BUFFER // 512 BYTES PER BLOCK 


F 

ILBUF 

DB 

512 DUP ( ' ') ..... 



ALLOCATE THE FILESPEC INPUT STRUCTURE 

INPNAM 

DB 

15 



DB 

0 



DB 

15 OUPC ') 




ALLOCATE THE FILE DUMP PRINT LINE 


1 

UPLINE 

OB 

78 OUPC ') 



DW 

OAOOH 




ALLOCATE THE HEXADECIMAL BUFFER OFFSET COUNTER 



HEXCNT 

DW 

0 




DEFINE 

8INARY TO DECIMAL DIVISORS 



BIN0EC 

OW 

1000 



DW 

100 



DW 

10 



PAGE 





PC DOS FILE DUMP UTILITY PROGRAM 




INITIALISE THE PROGRAM ENVIRONMENT 



SSTART 





SU8 

AX.AX :AX * ZERO // SET FOR STACK 


MOV 

BP,BOH ;BP = BOH U TOP OF 

STACK 


MOV 

[BP], AX ;SETUP BLOCK NUMBER 

ZERO 


MOV 

SP.100H ;SP = 100H = END OF 

STACK 


\ DISPLAY THE FILE NAME PROMPT TO THE OPERATOR 


MOV 

DX,OFFSET FILNAM ;UX = PKUMFI UM-btl 

AUUKtiS 


MOV 

AH.09H ;AH = 9 = DISPLAY PROMPT 


INT 

21H ;CALL DOS FOR SERVICE 


Sept/Oct 1983 
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MOV 

INC 

AX,.; BP] 

AX 



;AX = CURRENT BLOCK COUNT 

INCREMENT 3L0CK COUNT 


MOV 

[BP],AX 



;SAVE NEW BLOCK COUNT 


DEC 

AX 



•.DECREMENT BLOCK COUNT 


CALL 

BOCONV 



;BINARY TO OECIMAL CONVERSION 


MOV 

OX,OFFSET BLKNUM 



;DX = BLOCK NUMBER MESSAGE 


MOV 

AH.09H 



;AH 3 9 3 DISPLAY BLOCK NUMBER 


I NT 

2IH 



;CALL DOS FOR SERVICE 


MOV 

SI,OFFSET FILBUF 



;51 3 FILE I/O BUFFER AOORESS 


MOV 

DI,OFFSET DPLINE< 

►12 


;DI 3 HEXADECIMAL OISPLAY AREA 


MOV 

BP,OFFSET DPLINE+62 


;BP 3 ASCII DISPLAY AREA 


MOV 

CX ,32 



;CX 3 NUMBER OF 16 BYTE LINES 


PUSH 

CX 



-.SAVE CX REGISTER ON THE STACK 


MOV 

CX', 16 



-.CONVERSION LOOP COUNTER 


PAGE 






CONVERT A BYTE OF INPUT DATA TO 

HEXADECIMAL 

0PF050 







CMP 

CX .8 



;HALF OF LINE CONVERTED? 


JNE 

0PF060 



; 8 RANCH TO CONTINUE - NOT HALF 


DEC 

01 



;DECREMENT LINE POSITION INDEX 


MOV 

AL,’-' 



;MOVE A DASH TO SEPARATE HALFS 


MOV 

[DI],AL 



;MOVE A DASH TO SEPARATE HALTS 


INC 

0 ! 



•.INCREMENT LINE POSITION INOEX 


SAVE CX ON THE STACK AND 

PROCESS 

NEXT BYTE 

DPF060 







PUSH 

CX 



SAVE CONVERSION LOOP COUNTER 


MOV 

CL. 4 



CL 3 4 = SHIFT COUNTER 


MOV 

AL.CSIJ 



AL 3 FILE BUFFER CHARACTER 


MOV 

AH ,AL 



AH * FILE BUFFER CHARACTER 


CMP 

AH.20H 



COMPARE AH AN ASCII “ " 


JL 

DPF070 



BRANCH IF UNDISPLAYABLE 


CMP 

AH,7EH 



COMPARE AH TO ASCII 


JNG 

DPF080 



BRANCH IF DISPLAYABLE 

f>ocn7 a . 

SET AH 

TO AN ASCII PER 100 

// 

NON' 

-DISPLAYABLE CHARACTER 

urr U/U : 

MOV 

AH,"." 


;AH 3 AN ASCII PERIOD 


AH CONTAINS THE DISPLAYABLE ASCII CHARACTER 







DPF080: 







MOV 

OS:[BP],AH 



MOVE CHARACTER TO ASCII AREA 


SUB 

AH,AH 



AH = ZEROS // SET FOR CONVERT 


SHL 

AX,CL 



POSITION UPPER CL BITS OF AL 


SHR 

XCHG 

AL.CL 



POSITION LOWER CL BITS OF AL 






EXCHANGE CONTENTS OF AL AND AH 


PUSH 

AX 



SAVE CONTENTS OF AX ON STACK 


MOV 

9X,OFFSET ASCIIT 



BX 3 ASCII TABLE ADDRESS 


XLAT 

ASCIIT 



CONVERT CHARACTER TO HEX 


MOV 

[DI],AL 



40VE CHARACTER TO DISPLAY LINE 


INC 

DI 



INCREMENT STORAGE INOEX 


POP 

AX 



RESTORE ORIGINAL AX CONTENTS 


MOV 

CL .8 



CL 3 8 3 SHIFT COUNTER 


SHR 

AX,CL 



POSITION UPPER 8 BITS 


XLAT 

ASCIIT 



CONVERT CHARACTER TO HEX 


MOV 

[DI].AL 



MOVE CHARACTER TO DISPLAY LINE 


ADO 

01,2 



INCREMENT DI FOR NEXT BYTE 


INC 

INC 

SI 



INCREMENT SI FOR NEXT BYTE 






INCREMENT BP FOR NEXT BYTE 


POP 

CX 



RESTORE LOOP CONTROL COUNTER 


LOOP 

DPF050 



BRANCH TO CONVERT FULL LINE 


PAGE 






CONVERT 

AND SETUP RELATIVE 

BUFFER 

OFFSET 


MOV 

AX.HEXCNT 



AX 3 CURRENT BUFFER OFFSET 


HOV 

PUSH 

DI,OFFSET DPLINE +6 



DI 3 DISPLAY LINE OFFSET 






SAVE BUFFER INDEX ON STACK 


CALL 

BOCONV 



BINARY TO DECIMAL CONVERSION 


POP 

SI 


; 

RESTORE BUFFER INDEX 


MOV 

DI,OFFSET OPLINE 


; 

DI 3 DISPLAY LINE OFFSET 


MOV 

AX.HEXCNT 



AX = CURRENT BUFFER OFFSET 


MOV 

CX.4 



CX 3 LOOP COUNTER (4 BYTES) 


CONVERT 

HEXADECIMAL TO ASCII 

// BUFFER OFFSET 

DPF090 : 







PUSH 

ex 



CAUC i nnn 






LUUP UuUNTcR ON STACK 


MOV 

CL,4 


;l 

CL 3 4 = SHIFT COUNTER 


PUSH 

AX 



SAVE CURRENT 8 UFFER OFFSET 


AND 

AX.OFOOOH 



ISOLATE UPPER NIBBLE // 4 BITS 


XCHG 

AL, AH 


;l 

EXCHANGE VALUES IN AL AND AH 


SHR 

AL.CL 


;l 

POSITION 4-BIT NIBBLE 


XLAT 

asci ir 


;l 

CONVERT TO HEXAOECIMAL BYTE 


MOV 

[DI],AL 



STORE CONVERTED BYTE // HEX 


INC 

01 



INCREMENT BYTE STORAGE INOEX 


POP 

AX 


;l 

RESTORE CONTENTS TO AX 


SHL 

AX , CL 



POSITION NEXT 4-BIT NIBBLE 


POP 

CX 


;l 

RESTORE THE LOOP COUNTER 


LOOP 

DPF090 


;l 

LOOP TO CONVERT ALL NIBBLES 


ACQUIRE THE OPERATOR RESPONSE // FILESPEC 


MOV 

DX,OFFSET 

INPNAM 


;DX 3 SEGMENT OFFSET ANSWER 


MOV 

AH.OAH 



;AH 3 A 3 KEYBOARD INPUT 


INT 

21H 



-.CALL DOS FOR SERVICE 


SEND 

CARRIAGE RETURN AND 

LINE FEED FOR APPEARANCES 


MOV 

DX,OFFSET 

CRLFLN 


;DX 3 CR/LF OFFSET ADDRESS 


MOV 

AH.09H 



;AH 3 9 3 DISPLAY CR ANO LF 


INT 

21H 



-.CALL DOS FOR SERVICE 


PARSE THE OPERATOR SPECIFIED 

FILESPEC 


MOV 

SI.OFFSET 

INPNAM+7 

;SI 3 FILESPEC OFFSET AOORESS 


MOV 

DI.5CH 



;0I 3 1ST PROGRAM PREFIX FCB 


SUB 

AL.AL 



;AL 3 ZERO 


MOV 

AH.29H 



;PARSE THE RECEIVED FILE NAME 


INT 

21H 



;CALL DOS FOR SERVICE 


PAGE 


$ 




FILESPEC PARSED (1ST PROGRAM 

PREFIX FCB) // OPEN THE FILE 


MOV 

QX.5CH 



;DX 3 1ST PROGRAM PREFIX FCB 


MOV 

AH.OFH 



;AH 3 F 3 OPEN THE FILE 


INT 

21 H 



-.CALL DOS FOR SERVICE 


CMP 

AL ,0 



;AL 3 OPEN FILE RETURN STATUS 


JE 

DPF010 



;BRANCH IF SUCCESSFUL OPEN 




NOTIFY 1 

HE 

OPERATOR AND TERMINATE 


MOV 

OX.OFFSET 

OPNERM 


;DX 3 OPEN ERROR MESSAGE OFFSET 


MOV 

AH 09H 



•AH = 9 a OISPLAY ERROR MESSAGE 


INT 

21H 



-.CALL DOS FOR SERVICE 


INT 

20H 



;TERMINATE PROGRAM EXECUTION 


SENO 

CARRIAGE RETURN AND LINE 

FEED FOR APPEARANCES 

0PF010: 






MOV 

DX,OFFSET 

CRLFLN 


;0X 3 CR/LF OFFSET AOORESS 


MOV 

AH.09H 



;AH 3 9 3 OISPLAY CR AND LF 






;CALL DOS FOR SERVICE 


SETUP 

THE DATA TRANSFER AODRES 

IS (OTA) 


MOV 

DX,OFFSET 

FILBUF 


;0X 3 I/O BUFFER OFFSET ADDRESS 


MOV 

AH.1AH 



;AH 3 1A 3 SETUP OTA 


INT 

21H 



:CALL OOS FOR SERVICE 


INITIALIZE THE 1ST 

PROGRAM 

PREFIX FILE CONTROL BLOCK 


MOV 

DI ,5CH 



;01 3 FCB OFFSET ADORESS 


MOV 

AX,512 



;AX 3 512 3 RECORO SIZE 


MOV 

[DIM4J.AX 



•.SETUP LOGICAL RECORO SIZE 


SUB 

AX ,AX 



;AX 3 ZERO 


MOV 

fDl+32},AX 



•.SETUP RANDOM RECORO NUMBER 


MOV 

MOV 

[DI+34],AX 



;SETUP RANDOM RECORD NUMBER 



.0.►To , .AL 



;$ETUP RANDOM RECORO NUMBER 


PAGE 






SETUP 

TO CLEAR THE 

FILE I/O 

l BUFFER 

OPF02Q: 







MOV 

CX.256 



;CX 3 LOOP CONTROL COUNTER 


MOV 

DI,OFFSET FILBUF 


;DI 3 I/O BUFFER OFFSET AOORESS 


SUB 

AX,AX 



;AX 3 ZEROS 


SET THE CONTENTS OF 

THE I/O 

BUFFER TO BINARY ZEROS 

DPF030: 







MOV 

[01],AX 



;SET I/O BUFFER TO BINARY ZEROS 


ADD 

01,2 



•.INCREMENT 01 TO NEXT WORD 


LOOP 

0PF030 



.LOOP FOR ALL BUFFER WORDS 


READ EACH 512 BYTE I 

BLOCK OF 

THE 

FILE // RANDOM BLOCK READ 








MOV 

DX.5CH 



;OX 3 1ST PROGRAM PREFIX FCB 


MOV 

CX, l 



;CX 3 NUMBER OF RECORDS 


MOV 

AH.27H 



;AH 3 27 3 RANDOM BLOCK READ 


nrr 

21H 



;CALL DOS FOR SERVICE 

; 

CMP 

AL ,0 



;VERIFY DISK READ COMPLETION 


JE 

0PF040 



;BRANCH IF SUCCESSFUL READ 


CMP 

CX.O 



•.CHECK FOR PARTIAL BLOCK 


JNE 

0PF040 



;BRANCH IF DATA IN BUFFER 


INT 

20H 



•.TERMINATE PROGRAM EXECUTION 


CONVERT 

DATA TO DISPLAYABLE 

ASCII AND DISPLAY 

DPF040: 







MOV 

DI,OFFSET BCOUNT 


;0! 3 BLOCK COUNT AOORESS 
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DISPLAY THE LAST LINE CONYERTEO 


ADD 

MOV 

MOV 


HEXCNT.16 

BX,OFFSET DPLINE 

CX ,80 


UPDATE HEX OFFSET COUNTER 
BX 3 HEXADECIMAL DISPLAY AREA 
CX * DISPLAY LINE BYTE COUNT 


DISPLAY A CONVERTED BYTE OF DATA 


DPF100: MOV DL,[BX] 


INC 

MOV 

INT 

LOOP 

POP 

LOOP 

MOV 

MOV 

MOV 

INT 

MOV 

JMP 

PAGE 


BX 

AH.02H 
21H 

0PF100 

CX 

DPF110 

HEXCNT.O 

DX,OFFSET FMFEED 

AH.09H 

21H 

BP.80H 

DPF020 


DL = CONVERTED DATA BYTE 

INCREMENT BX TO NEXT BYTE 
AH * 2 * DISPLAY CHARACTER 
CALL DOS FOR SERVICE 
BRANCH TO DISPLAY NEXT 8YTE 
RESTORE BLOCK COUNTER 
BRANCH TO PRINT NEXT LINE 
RESET THE HEX OFFSET COUNTER 
DX 3 CR, LF, AND FF BUFFER 
AH 3 9 3 WRITE DATA TO DISPLAY 
CALL DOS FOR SERVICE 
BP 3 80H // TOP OF STACK 
BRANCH TO READ NEXT BLOCK 


CONVERT ANO DISPLAY NEXT 16 BYTES OF DATA 


PUSH CX 

MOV AX.2020H 

MOV CX.39 

MOV DI,OFFSET DPLINE 


SAVE CONTENTS OF LINE COUNTER 
AX 1 2 ASCII SPACES 
CX * NUMBER OF WORDS TO SET 
DI 3 DISPLAY LINE OFFSET 


MOVE ASCII SPACES TO THE DISPLAY LINE BUFFER 


DPF120: 







MOV 

CDI],AX 



MOVE SPACES TO OISPLAY LINE 


ADD 

DI ,2 



INCREMENT DI BY WORDS 


LOOP 

DPF120 



RRANTH TO CPT A! 1 UflDfK 

*■ 

MOV 

DI,OFFSET 

0PLINE+12 


OKMUbn »v jl i HUL HUKL/j 

01 * HEXADECIMAL DISPLAY AREA 


MOV 

BP,OFFSET 

DPLINE+62 


BP * ASCII DISPLAY AREA 


MOV 

CX, 16 



RESET LINE CONVERSION COUNTER 


JMP 

DPF050 



BRANCH TO CONVERT NEXT LINE 

OPFILE 

ENOP 






PAGE 






BINARY 

TO DECIMAL 

(ASCII) CONVERSION 

BOCONV 

PROC 

NEAR 





MOV 

CX, 3 



,CX * LOOP COUNTER 


SUB 

SI,SI 


;SI - ZERO'-// FOR INDEX 


BINARY 

TO DECIMAL 

CONVERSION 

LOOP 

B0C010: 







SUB 

OX.DX 



OX 3 ZERO // FOR DIVISION 


DI V 

BINDECCSI] 


DIVIOE FOR DECIMAL DIGIT 


ADD 

AL.30H 



ADD 30H FOR ASCII NUMBER 


MOV 

CDI],AL 



STORE ASCII NUMERIC DIGIT 


INC 

DI 



INCREMENT FOR NEXT NUMBER 


ADD 

SI,2 



INCREMENT SI FOR NEXT NUMBER 


MOV 

AX,OX 



RESTORE REMAINDER TO AX 


LOOP 

BDC010 



; BRANCH TO CONVERT ALL DATA 


aod‘ ' 

AL.30H 



;ADD 30H FOR ASCII 


MOV 

CDI],AL 



-.STORE ASCII NUMERIC DIGIT 


RET 




-.RETURN TO CALLER 

BOCONV 

ENOP 





CODSEG 

ENDS 






END 

OPFILE 




DUMP-2 






File name = dpfcom.com 
Block Number » 0000 


0000 

0000 

E9 

C8 

02 

46 

69 

6 C 

65 

20-6E 

61 

6 D 

65 

20 

3D 

20 

24 

...File name 3 $ 

0010 

0016 

42 

6 C 

6 F 

63 

6 B 

20 

4E 

7 5 - 60 

62 

65 

72 

20 

3D 

20 

30 

Block Number 3 0 

0020 : 

0032 

30 

30 

30 

00 

QA 

00 

OA 

24-46 

69 

6 C 

65 

20 

6 F 

70 

65 

000-JFile ope 

0030 

0048 

6 E 

20 

65 

72 

72 

6 F 

72 

00-QA 

24 

46 

69 

6 C 

65 

20 

6 E 

n error..$File n 

0040 

0064 

6 F 

74 

20 

66 

6 F 

75 

6 E 

64-00 

OA 

24 

OD 

OA 

24 

30 

31 

ot found..$..J01 

0050 

0080 

32 

33 

34 

35 

36 

37 

38 

39-41 

42 

43 

44 

45 

46 

OD 

OA 

23456789ABC0EF.. 

0060 

0096 

OC 

24 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 

.1 

0070 

0112 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0080 

0128 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0090 

0144 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


OOAG 

0160 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


OOBO 

0176 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


OOCO 

0192 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


OODO 

0208 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 



OOEO 

0224 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


OOFO 

0240 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0100 

0256 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0110 

0272 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0120 

0288 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0130 

0304 

20 

20 

20 

9ft 9ft 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 




















0140 

0320 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0150 

0336 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0160 

0352 

20 

20 

20 

20 20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0170 

0368 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0180 

0384 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0190 

0400 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


01 AO 

0416 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0180 

0432 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


Q1C0 

0448 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


01 DO 

0464 

20 

20 


20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


01E0 

0480 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


01F0 

0496 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


Block 

Number 3 

0001 














0000 

0000 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0010 

0016 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0020 

0032 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0030 

0048 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0040 

0064 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0050 

0080 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 . 


0060 

0096 

20 

20 

OF 

00 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0070 

0112 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0080 

0128 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0090 

0144 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


00 AO 

0160 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


0080 

0176 

20 

20 

20 

20 

20 

20 

20 

20-20 

20 

20 

20 

20 

20 

20 

20 


OOCO 

0192 

20 

OD 

OA 

00 

00 

E8 

03 

64-00 

OA 

00 

2 B 

CO 

BD 

80 

00 


OODO 

0208 

89 

46 

00 

8 C 

00 

01 

BA 

03-01 

B4 

09 

CO 

21 

BA 

62 

03 

.F 

OOEO 

0224 

B4 

OA 

CD 

21 

BA 

4B 

01 

B4-09 

CD 

21 

BE 

64 

03 

BF 

5C 


OOFO 

0240 

00 

2A 

CO 

B4 

29 

CD 

21 

BA-5C 

00 

B4 

OF 

CD 

21 

3C 

00 

* 

0100 

0256 

74 

09 

BA 

28 

01 

B4 

09 

CD-21 

CO 

20 

BA 

4B 

01 

B4 

09 

t., 

0110 

0272 

CD 

21 

BA 

62 

01 

B4 

1A 

CD-21 

BF 

5C 

00 

B8 

00 

02 

89 

.!, 

0120 

0288 

45 

OE 

2 B 

CO 

89 

45 

20 

89-45 

22 

88 

45 

24 

89 

00 

01 

E.- 

0130 

0304 

BF 

62 

01 

2B 

CO 

89 

05 

83-C7 

02 

E2 

F9 

BA 

5C 

00 

B9 


0140 

0320 

01 

00 

B4 

27 

CD 

21 

3C 

00-74 

07 

83 

F9 

00 

75 

02 

CD 


0150 

0336 

20 

BF 

IF 

01 

8 B 

46 

00 

40-89 

46 

00 

48 

E8 

C9 

00 

BA 


0160 

0352 

10 

01 

B4 

09 

CD 

21 

BE 

62-01 

BF 

7F 

03 

BD 

B1 

03 

B9 


0170 

0368 

20 

00 

51 

B9 

10 

00 

83 

F9-08 

75 

06 

4F 

BO 

2 D 

88 

05 

.( 

0180 

0384 

47 

51 

B1 

04 

8 A 

04 

8 A 

E0-80 

FC 

20 

7C 

05 

80 

FC 

7E 

GO 

0190 

0400 

7E 

02 

84 

2E 

3E 

88 

66 

00-2A 

E4 

D3 

EO 

02 

E8 

86 

C4 


01 AO 

0416 

50 

BB 

4E 

of 

D7 

88 

05 

47-58 

B1 

08 

D3 

E8 

D7 

88 

05 

P.l 

01B0 

0432 

83 

C7 

02 

46 

45 

59 

E2 

BE-A1 

C3 

03 

BF 

79 

03 

56 

E8 


01C0 

0448 

66 

00 

5E 

BF 

73 

03 

A1 

C3-03 

B9 

04 

00 

51 

B1 

04 

50 

f.' 

01 D0 

0464 

25 

00 

FO 

86 

C4 

02 

E8 

07-88 

05 

47 

58 

03 

EO 

59 

E2 

X.. 

01 E0 

0480 

EB 

83 

06 

C3 

03 

10 

BB 

73-03 

B9 

50 

00 

8 A 

17 

43 

B4 


01 FO 

0496 

02 

CD 

21 

E2 

F7 

59 

E2 

13-C7 

06 

C3 

03 

00 

00 

BA 

5E 


Block 

Number 3 

0002 


















09 


21 

BD 

80 

00-E9 

22 

FF 

51 

B8 

20 

20 

B9 


0010 

0000 

0016 

01 

27 

B4 

00 

BF 

73 

03 

89 

05 

83-C7 

02 

E2 

F9 

BF 

7F 

03 

BD 

\ 

0020 

0032 

B1 

03 

B9 

10 

00 

E9 

4E 

FF-B9 

03 

00 

2 B 

F6 

2B 

02 

F7 


0030 

0048 

B4 

C5 

03 

04 

30 

88 

05 

47-83 

C6 

02 

88 

C2 

E2 

EE 

04 


0040 

0064 

30 

88 

06 

C3 

00 

00 

00 

00-00 

00 

00 

00 

00 

00 

00 

00 

0. 

0050 

0080 

00 

00 

00 

00 

00 

00 

00 

00-00 

00 

00 

00 

00 

00 

00 

00 


0060 

0096 

00 

00 

00 

00 

00 

00 

00 

00-00 

00 

00 

00 

00 

00 

00 

00 


0070 

0112 

00 

00 

00 

00 

00 

00 

00 

00-00 

00 

00 

00 

00 

00 

00 

00 



.£ .EVE*. 
.\ 

. !<.t_u 

.F.9.F.H.. 
•!-b.., 


.u.O.- 

.I- 

>.f.*. 

. ..GX. 
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.GX..Y 
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FORTRAN 

PITFALLS 

The Joys and Frustrations of 

working with Version 1.0 of the IBM/Microsoft Compiler 


Larry Press, 

Aki Runchal, and 
Clement Tam 

Reality 

In spite of its initial promise, the 
PC hardware potential has still not 
been realized. To begin with, the 
8087 socket remains empty. IBM is 
not supporting the 8087, and while 
several companies advertise 8087 
products for the PC, they offer little 


or no software. The FORTRAN 
compiler would not use an 8087 
even if one were plugged in. 

The IBM PC's megabyte of 
memory is as unusable as the miss¬ 
ing 8087. The 8088 CPU uses a seg¬ 
mented approach to memory ad¬ 
dressing, with 64Kb segments. This 
in turn imposes three restrictions 
on the FORTRAN compiler. No la¬ 
beled common block can be greater 
than 64K, the total of all data areas 
for a single program must also be 


less than 64K, and finally, any di¬ 
mensioned array must be less than 
32K. These limitations are restric¬ 
tive, but they can be circumvented 
by splitting code into smaller mod¬ 
ules. This has taken time, and in 
some cases it may not be feasible. 

A more serious limitation for 
large codes is the fact that the pre¬ 
sent linker for the IBM-PC is unable 
to put together a program larger 
than approximately 300Kb. Even if 
a new linker were to eliminate this 


The authors of this article are engi¬ 
neering consultants who provide ser¬ 
vices related to the development and 
application of technical software. 
Their work deals with fluid mechan¬ 
ics, heat and mass transfer, ground 
and surface water, air quality, and oth¬ 
er process and environmental disci¬ 
plines. Almost all of their software is 
written in FORTRAN, and until three 
years ago, they used large time-shar¬ 
ing networks with CDC, CRAY, and 
IBM mainframe systems. At that 


time, they acquired their first Z80- 
based CP/M system, and began using 
it for most of their software develop¬ 
ment, downloading the programs to 
the mainframe for final application 
runs. Soon they acquired two more 
Z80 based systems, one with a 10Mb 
Winchester. 

Because they felt the IBM-PC of¬ 
fered significant advantages over their 
Z80-based systems in terms of the 
addressable memory, 16-bit registers, 
and processor speed, they ordered one 


as soon as it was announced. With the 
potential of the built-in 8087 socket 
and the promise of a Megabyte of 
memory, they thought they would be 
able to do almost all of their comput¬ 
ing in-house. The following describes 
their experience, joys (a few), and frus¬ 
trations (many) working with version 
1.0 of the IBM-Microsoft FORTRAN 
compiler on the IBM PC. They write 
as users and software developers con¬ 
verting mainframe programs and de¬ 
veloping new codes. 
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TABLE 1: WHETSTONE BENCHMARK STATISTICS 


MACHINE COMPILE LINK EXECUTION EXECUTABLE REMARKS 



TIME 

TIME TIME 

FILE SIZE 



(sec) 

(sec) 

(sec) 

(bytes) 


Z80 

28 

72 

128 

14,000 

CP/M, Microsoft 
FORTRAN 
version 3.34 

IBM-PC 

193 

70 

294 

47,616 

PC-DOS, IBM 
FORTRAN 






Default compiler 
option (RETURN 






statements 






removed) 

IBM-PC 

180 

67 

267 

45,440 

PC-DOS, IBM 

FORTRAN, 

SNODEBUG 

IBM-PC 

150 

63 

153 

42,240 

PC-DOS, IBM 
FORTRAN, 
SNODEBUG, 
$STORAGE:2 

DEC 



1.1 


DECsystem 2060 
(TOPS-20, F66) 

DEC 



2.1 


VAX 11/780 
(UNIX, F77) 

PRIME 



1.4 


PRIME 750 
(PRIMOS, F66) 

PRIME 



1.5 


PRIME 750 
(PRIMOS, F77) 

APOLLO 



6.2 


10MHZ, 

MC68000, AEGIS 
4.0, F77, floating 
point hardware 

APOLLO 



13.1 


10MHz, 

MC68000, AEGIS 
4.0, F77, software 
floating point 

INTEL 



16.0 


8086/8087 

Intel, FORTRAN 

INTEL 



390.0 


8086, Intel 
FORTRAN 


This table compares the memory requirements and execution speed of a 
standard benchmark for a number of different machines. An “old-fashioned" 4 
mhz Z80 running the Microsoft FORTRAN compiler under CP/M outperforms 
the PC. We ran the Z80 and PC tests ourselves, but not the others; therefore, 
compile times and file sizes are not available for those cases. 


restriction, the fact that IBM has re¬ 
served video buffer space starting at 
640K might cause problems. Thus 
clever programming will be re¬ 
quired to segment the program 
memory requirements to reach the 
1Mb promise of the PC. 

Another obstacle to compiling 
and running large programs is the 
capacity of the IBM disk drives. You 
really need a hard disk. Even with 
double-sided floppy drives, using 
the compiler is frustrating because 
the disks must be switched during 
the compile-link sequence. Among 
other things, a batch file cannot be 
used to control the compilation, ty¬ 
ing you to the computer. 


Efficiency 

There are four dimensions to effi¬ 
ciency: compile and link time, 
memory required for compilation, 
object code size, and execution 
speed. After about 18 months expe¬ 
rience converting and running a 
large number of programs, we can¬ 
not escape the conclusion that the 
FORTRAN compiler is inefficient 
in all four dimensions. 

We can illustrate the perfor¬ 
mance of the compiler with three 
examples: a trivial one, a well es¬ 
tablished benchmark, and a large 
program we developed. For our 
tests, we compared the perfor¬ 
mance of the PC running FOR¬ 


TRAN under PC-DOS 1.1 with that 
of an ''old-fashioned 7 ' Z80 machine 
running at 4MHz with Microsoft 
FORTRAN under CP/M. 

The smallest possible FOR¬ 
TRAN program is merely this: 

END 

On the Z80 machine this pro¬ 
gram takes 59 seconds to compile 
and link and generates 1Kb code. 

On the IBM-PC it takes 120 seconds 
to compile and link, and the EXE 
file generated is 34,816 bytes long 
(with the debugging feature turned 
off, i.e., using the SNODEBUG op¬ 
tion). This comparison illustrates 
the large base from which IBM-PC 
FORTRAN starts. 

Our second test case was the 
Whetstone Benchmark, a standard 
benchmark developed in England in 
1976. The comparison for the IBM- 
PC and Z80 machines is shown in 
table 1. The table also shows execu¬ 
tion times for a number of popular 
minis. It is clear that the PC takes 
about two to three and one-half 
times longer to compile and link a 
program than the Z80, depending 
upon the compiler options selected. 
The code generated is about three 
times as large and executes about 
20 percent slower than the compa¬ 
rable code on the Z80. 

The third test was performed 
using one of our programs with 
about 2000 statements. Depending 
on the compiler options selected for 
this program, the compile and link 
time was from two and one-half to 
three and one-half times and the 
code size was approximately three 
times that generated on the Z80. 
The execution time was about 20 
percent longer than on the Z80. 

This large program, which con¬ 
sisted of 26 small subroutines, il¬ 
lustrated another dimension of the 
performance matrix. IBM FOR¬ 
TRAN is a two-pass compiler. The 
first pass generates a temporary 
code file, and the second generates 
optimized machine code. To our 
surprise we found that a small sub¬ 
routine (50 statements) of this pro¬ 
gram required 256K of memory for 
compilation and then generated 
only 2Kb code. The memory was 
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If your thirst for technology is combined with an interest in the IBM Personal 


N N O U N 


TEdH 


Tp The Limits... 
And Beyond 

As you well know, the IBM 
Personal Computer is prov¬ 
ing to be the success story of 
the 1980s. Only 18 months 
after its introduction, the IBM 
Personal Computer com¬ 
mands almost a fifth of all 
personal computer sales— 
a remarkable achievement. 

At present the number of 
IBM Personal Computers 
in users’ hands exceeds a 
quarter-million, with perhaps 
as many as half a million on 
the way in the next 12 months. 

But despite its widespread 
public acceptance and the 
wealth of products now avail¬ 
able to support it, we are 
convinced that vast areas of 
its potential remain unex¬ 
plored, not to mention those 
products waiting to be intro¬ 
duced for which the IBM 
Personal Computer is the 
precursor. 

For those serious enough 
about microcomputers to 
accept the challenge, the 
IBM Personal Computer rep¬ 
resents a host of untapped 
possibilities. 


J 

For those with 
a genuine appetite 
for technology, there 
are ways of stretching the 
IBM Personal Computer to 
the very limits of its specifica¬ 
tions. Ways to willfully expand 
those specifications.. .to 
throw light into the dark 
recesses of its complex soft¬ 
ware systems. Ways to 
enlarge our understanding 
of the equipment and to 
increase its usefulness. 

If this sounds appealing, 
then PC Tech Journal is for 
you. For it will be the defini¬ 
tive source of authoritative, 
technically-satisfying informa¬ 
tion about your IBM Personal 
Computer, its future transfor¬ 
mations and the host of 
products developed to 
support it. 


I N 


OURNAL 

FOR IBM PERSONAL COMPUTER USERS' 


Why a Technical 
_ Journal? _ 

The readership of PC Maga¬ 
zine has, in the last year, 
grown at a rate to match the 
success of the IBM Personal 
Computer itself. But as the 
number of committed 
readers has expanded, so 
has that portion of users who 
are not only interested in out¬ 
put—that is, using the IBM 
Personal Computer to better 
solve problems—but who 
care deeply about the pro¬ 
cess of the computer itself. 

We consider you to be 
among that select group of 
readers. Your relationship 


with microcomputers, voca¬ 
tional or otherwise, has led 
you to levels of technical 
competence and curiosity 
which go far beyond prob¬ 
lem-solving. In effect, you 
have a compelling interest 
not only in what your IBM 
Personal Computer does, 
but also how it does it and 
how it can do more. 

For you, technological 
sophistication is a welcome 
challenge, perhaps even 
something of an adventure. 

In both its depth and 
breadth of applicable sophis¬ 
tication, we are confident 
that you will find PC Tech 
Journal a fitting match for 
your aspirations. 



















Computer you will want to take part in exploring its vast technological landscape. 


Enroll now 

as a Charter Subscriber 
at a special Charter rate 
...and get your own copy 
of our Premiere Issue. 


A Select Audience 

Needless to say, PC Tech 
Journal is not for everyone. 
But among PC Magazine’s 
current audience is a sizable 
segment where PC Tech 
Journal will find an active, 
committed readership: 


Practicing professional 
developers who will want 
to read the Tech Journal 
for information they cap’t find 
anywhere else. 



Serious programmers— 

both full-time professionals 
and non-professionals 
alike—with a clear interest 
in expanding the range 
and utility of software com¬ 
patible with the IBM Personal 
Computer. 

Management and staff 
serving in MIS and DP 

roles with a requirement for 
intimate knowledge of the 
working 
processes 
their 

Personal 
Computers. 


Independent businessmen 
and professionals who 
understand the increased 
benefits of tailoring their IBM 
Personal Computers to their 
own specific demands. 
Members of the scientific 
and academic community 
whose ability and training 
allow them to enhance their 
use of their IBM Personal 
Computer 

And, of course, anyone 
with a genuine appetite 
for state-of-the-art infor¬ 
mation about the emerging 
possibilities presented by the 
IBM Personal Computer. 

A Menu for 
Technical Gourmets 

Under the leadership of Edi- 
tor-in-Chief Will Fastie, author 
of the widely respected 
“IBM Images’’ column in 
Creative Computing Mag¬ 
azine, we’ve assembled a 
staff and a stable of regular 
contributors all with just 
the sort of demonstrated 
expertise you’d expect 
from PC Tech Journal. 

Every bimonthly issue will 
be filled with useful articles 
on subjects such as... 

• How to fully exploit—or, if 
necessary, avoid—the com¬ 
plexities of BIOS, the IBM 
Personal Computer’s 
installed firmware. 

• Detailed examinations of 
component hardware avail¬ 
able for the IBM Personal 


Computer, including multi¬ 
function cards, display 
devices, laboratory data 
acquisition equipment and 
voice recognition and syn¬ 
thesis devices. 

• Elegant programming 
methodologies which exploit 
the IBM Personal Computer’s 
various operating system 
environments, plus reviews of 
new operating environments. 

• Evaluation of the IBM Per¬ 
sonal Computer's communi¬ 
cations protocols and stan¬ 
dards, including a detailed 
discussion of computer-to- 
computer interconnection, 
terminal emulation and dis¬ 
tributed data processing. 

• Plus a range of articles on 
networks, mass storage and 
important user development 
tools. 

Moreover, as PC Tech Jour¬ 
nal evolves, it is our explicit 


intent that you, our readers, 
play an important part in 
shaping the magazine. 

For we are convinced that 
it will be you who shape the 
future usefulness of the IBM 
Personal Computer itself. 

To that end, we will make 
a special effort to involve you 
in the focus of the magazine, 
listening to your needs and 
together forging workable 
technical solutions to fully take 
advantage of IBM’s revolu¬ 
tionary Personal Computer. 

Charter 

Subscription 

Offer 

Just fill in and mail the cou¬ 
pon or the attached card. 
We’ll enroll you as a Charter 
Subscriber, send your Pre¬ 
miere Issue and bill you at the 
special introductory price—a 
discount of up to 33% 

(based on the full one-year 
subscription price.) 
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P.O. Box 598 Morris Plains, New Jersey 07950 

4S03 
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used for extensive optimization ta¬ 
bles, which is ironic given the slow 
execution times. 

In general, we have found the 
compiler is anywhere from two to 
four times slower, and the execut¬ 
able code produced is two and one- 
half to five times larger than with 
Microsoft FORTRAN on a Z80 
CP/M system. The compiler often 
required excessively large system 
memory and generated excessively 
large temporary files. One would 
expect that after all this two-pass 
optimization, the code generated 
would be efficient, and would run 
faster on the 4.77MHz 8088 with 
16-bit arithmetic than on the old- 
fashioned 4MHz Z80 with 8-bit 
arithmetic, but, as the Whetstone 
Benchmark and our own experience 
indicate, that is not the case. 

To make matters worse, the 
IBM-PC times quoted above are us¬ 
ing a hard disk whereas those for 
the Z80 are for floppies. Thus the 
comparison would look even worse 
for the PC if one were to use floppy 
drives for the IBM (which, it bears 
repeating, is a most frustrating 
task). 


It should be mentioned that 
changes in compiler options make 
significant difference in these stat¬ 
istics, but we have yet to find a case 
where IBM-PC was faster than the 
Z80. In fact the compiler options 
$DEBUG (turns on debugging 
mode) and $STORAGE:4 (increases 
word size from 2 to 4 bytes), are so 
demanding in memory and execu¬ 
tion time that they are almost use¬ 
less for any but small programs. 
There are other problems with the 
SDEBUG command as we will dis¬ 
cuss under the BUGS section. 

Shortcomings in the Implemen¬ 
tation of Fortran-77 
IBM-PC FORTRAN is a subset of 
the full FORTRAN-77 standard 
language. As such, it lacks some 
features useful for serious applica¬ 
tions. The most important short¬ 
comings are the absence of double 
precision and complex numbers. 

The latter can be circumvented by 
clever programming, but the former 
is a serious limitation. The installa¬ 
tion of an 8087 along with a new 
compiler, would, of course, take 
care of this problem. 


There are other features of the 
subset that proved troublesome 
when we started converting our ex¬ 
isting FORTRAN-66 codes to the 
IBM-PC. FORTRAN-77 is a more 
restricted language than FOR¬ 
TRAN-66, having added various 
type-checking constraints in keep¬ 
ing with trends in language design. 
This can cause problems for those 
of us who have grown up with FOR¬ 
TRAN-66 and gotten used to its for¬ 
giving syntax. Table 2 summarizes 
some of the complier limitations 
that caused problems during code 
conversion. Some of these are per¬ 
mitted in the full language but 
omitted from the IBM subset. 

Many FORTRAN-77 compilers 
have options to "revert" to FOR¬ 
TRAN-66 conventions, in order to 
ease conversion problems. This 
compiler can do that to some ex¬ 
tent, but we wish that it could do 
more. For instance, the prohibition 
on the use of the Hollerith (H) for¬ 
mat for character data is the most 
annoying. While many FOR¬ 
TRAN-66 compilers allow quoted 
character strings, the H format is 
the FORTRAN-66 standard. Thus 
anyone trying to write a portable 
program would have used H format, 
and would have to go through a te¬ 
dious editing effort to convert it to 
the PC. We finally decided to write 
a preprocessor in BASIC to substi¬ 
tute quoted strings for Hollerith 
fields, but would have dearly wel¬ 
comed a "SHOLLERITH66" meta¬ 
command in the FORTRAN 
compiler. 

Bugs and Peculiarities 
One of the most irritating features 
of the compiler is its requirement 
that the I/O list must contain the 
number of fields (characters) de¬ 
clared in the FORMAT statement. 
This presents a serious problem for 
those of us who prefer to type data 
on our keyboards rather than 80- 
column punched cards! The com¬ 
piler does not accept a carriage- 
return/line feed as termination of 
an input record, but declares fatal 
error #1252. We ended up having to 
write another preprocessor to 


Table 2: Some inconvenient features 

of the Fortran-77 implementation 


IMPLEMENTATION 

1. Double Precision is missing. 

2. Complex numbers are not al¬ 
lowed. 

3. Use of Hollerith TT input in Data, 
Logical and Assignment state¬ 
ments is not allowed. 

4. Character variables must be ex¬ 
plicitly declared. 

5. Character variables of different 
length cannot be compared. 

6. One cannot equivalence different 
length character variables. 

7. For unformatted write of array 
with length in each dimension de¬ 
clared, one must specify the end¬ 
ing index (or indices) in the im¬ 
plied do list. 

8. Types cannot be mixed in declara¬ 
tions in COMMON. 

9. One cannot initialize variables in 
COMMON block with DATA 
statements. 

10. Formal parameters may not be in¬ 
itialized by DATA statements. 


11. No more than 9 continuation 
statements can be used. 

12. A comment statement cannot be 
embedded in a sequence of con¬ 
tinuation statements. 

13. Input records do not terminate 
upon receipt of CR-LF if the I/O 
list is not satisfied. 

14. Multiple slashes do not generate 
extra line-feeds in output format 
control. 

15. There is no "G" format. 

PC FORTRAN is a subset of the 
full FORTRAN-77 standard. The sub¬ 
set implemented imposes certain re¬ 
strictions which may prove inconve¬ 
nient for those converting FOR- 
TRAN-66 programs to the PC. The ab¬ 
sence of double precision and complex 
numbers are serious problems, and it 
was necessary to write a preprocessor 
to convert H format data to quoted 
strings. Most of the others are minor 
irritants; they don't send one's adren¬ 
alin level shooting up too fast. 
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blank-pad console input to 
80-characters. 

Another peculiarity of the com¬ 
piler is the interpretation of the 
slash for output format control. 

Normally, multiple slashes are 
used for extra line-feeds; however, 
in the IBM version any number of 
consecutive slashes are interpreted 
as a single slash. To get around this 
one, we have to use multiple car¬ 
riage control characters at the be¬ 
ginning of a record. 

There is an array-related pecu¬ 
liarity. If the length in each dimen¬ 
sion of an array is declared explicit¬ 
ly, a WRITE performed on the array 
may have implicit DO loops. How¬ 
ever, the same WRITE will not 
work if the array dimensions are 
passed as arguments of a subrou¬ 
tine. Consider the following 
example: 

PROGRAM IBMPC 
DIMENSION A(2) 

DATA A, NI/1.,2., 2/ 

OPEN (4,FILE = 'TEMP'; 

STATUS = 'NEW'; 

FORM = 'BINARY') 
WRITE (4) A 
CALL SUB1(A, NI) 

STOP 

END 

SUBROUTINE SUB1(A, NI) 
DIMENSION A(NI) 

WRITE(4) A 

RETURN 

END 

The compiler accepts the 
WRITE statement in the main pro¬ 
gram but not in the subroutine. To 
compile this test case successfully, 
you must change the subroutine 
WRITE statement to: 

WRITE (4) (A(I), 1= 1,NI) 

We also found some inexplica¬ 
ble error messages. In converting 
one of our programs, we came 
across an error number that is not 
listed in the manual. The "heap 
full" message is also frustrating. In 
the default mode, the compiler only 
allows a certain maximum number 
of calls to subroutines (variously es¬ 
timated to be between 780 and 800, 
depending on the memory avail¬ 
able). IBM suggests two solutions. 
One is to eliminate all RETURN 


(yes!) statements from your subrou¬ 
tines; the other is to supress debug¬ 
ging with the SNODEBUG 
metacommand. v 

There are other strange happen¬ 
ings. On several occasions we came 
across a perfectly legitimate code 
that would not compile, but gener¬ 
ated a nonsense error message. To 
our surprise we found that the same 
code would compile correctly if we 
just moved the "offending'' state¬ 
ment one or two statements away 
from its original location. If that 
wasn't enough, we also discovered 
that some spurious "syntax errors" 
could be eliminated by just moving 
the statement to the right a few 
spaces. 

Conversely, the compiler has 
some problems detecting true er¬ 
rors. We found the SDEBUG option 
to be highly temperamental. At 
times it missed on both the line and 
the subroutine in which an error oc¬ 
curred. After spending a great deal 
of time experimenting with this 
"feature," we finally decided to do 
without it. 

Another quirk of the compiler 
(mentioned in the manual) is its in¬ 
ability to accept a comment card at 
the end of a module. It expects to 
find some more code when it en¬ 
counters a comment card as the last 
statement. 

There are several other pecu¬ 
liarities. Table 3 is a list of bugs that 
we and others have compiled. IBM 
recently started distributing a patch 
to the compiler through their deal¬ 
ers. We got a kick out of the fact 
that the patch disk contains a 
READ.ME file with a list of 13 "pro¬ 
gramming clarifications" which 
seems to be a new euphemism for 
"bugs-we-have-not-fixed." This list 
of thirteen is included in Table 3, 
and "circumventions" for each are 
suggested in the IBM patch. Unfor¬ 
tunately, the other bugs are not all 
corrected by the IBM patch. For in¬ 
stance, in some cases the blank- 
padded input bug mentioned above 
(error #1252) still occurs. 

The linker (both Version 1.0 
and 1.1) supplied also seems to have 
problems. We have one large pro¬ 


gram that requires 170Kb of mem¬ 
ory to execute. At one stage we re¬ 
compiled the program and then 
tried to link it, with 320Kb of sys¬ 
tem memory installed. The linker 
generated a message saying a 
VM.TMP file was being created on 
disk, because the linker needed 
even more main memory to com¬ 
plete its job. That seemed okay, but 
to our surprise the program would 
not run properly. After wasting two 
days trying different permutations 
and combinations, we added an ex¬ 
tra 64Kb memory board, and to our 
surprise, the program executed suc¬ 
cessfully! The moral of the story is 
to beware if you see the VM.TMP 
message, because the linker may 
have lost its way between writing 
the temporary file on the disk and 
reading it back. 

The linker also has some diffi¬ 
culty detecting errors. For example, 
we compiled two separate subrou¬ 
tines, one with the default wordsize 
(4 bytes) and the other with 2-byte 
integers. Both contained the same 
common block with integers in it. 
One would expect the linker to 
point out our error, noting the 
length discrepancy between the 
common blocks, but it did not. Of 
course the program would not ex¬ 
ecute properly. 

Some Nice Things 
The IBM manual is generally excel¬ 
lent. We found a few small prob¬ 
lems; for instance the cosine func¬ 
tion is listed as COSIN instead of 
COS, and the difference between 
the AMOD and AMOD4 functions 
is not clear, but these are nits. It is 
well organized and clearly written. 

Our only serious complaint is 
the lack of clarification of compiler 
error messages. The manual merely 
repeats the compiler's cryptic de¬ 
scription of the error, and provides 
no indication of how to interpret 
the location of the error from the 
addresses given by the compiler. 
The use of the SDEBUG option, 
when it works, does not improve 
the messages. 

The FORTRAN compiler has a 
number of metacommands that are 
pleasant surprises. The SD066, 
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SINCLUDE, and SSTORAGE 
metacommands are welcome. The 
FORTRAN-77 subset provides for 
the block IF-THEN-ELSE structure, 
writing to internal files (equivalent 
of the ENCODE/DECODE of modi¬ 
fied FORTRAN-66 compilers), sev¬ 
eral options for runtime file binding 
to a unit, extensive I/O file manipu¬ 
lations, PAUSE statements and ver¬ 
satile FORMAT statements. These 
features are comparable to those 
available on mainframe computers. 
If it worked properly, $DEBUG 
would also be a pleasant bonus. 

Conclusions 

The compiler is versatile and the 


documentation, on the whole, is 
impressive and informative. One 
can hope that the future releases 
will correct many of the shortcom¬ 
ings listed above. We can not escape 
the conclusion that there was inad¬ 
equate testing of this compiler. 
Compilers should be tested in user 
environments where significant 
program development and conver¬ 
sion take place. 

We would suggest that any seri¬ 
ous FORTRAN user have a PC with 
at least 256Kb of memory and a 
hard disk. Even then, one should 
plan to spend a lot of time and effort 
if any conversion is involved— 
make an honest estimate of the 


Table 3: Bugs and Peculiarities 


1. The "Heap Full" error (1201) is 
generated by multiple subroutine 
calls. 

2. There is no checking for alloca¬ 
tion of more than 64K of data 
space, arrays of larger than 32K, 
and common blocks larger than 
64K. 

3. The DATA statement may not in¬ 
itialize CHARACTER variables 
properly. 

4. The intrinsic function CHAR 
may not work properly in a 
WRITE statement. 

5. A carriage control after a write to 
unit * is ignored if it follows a 
PAUSE statement. 

6. The final CR/LF is not sent to the 
output device when a file is 
closed. 

7. An internal error, 711, is generat¬ 
ed by the use of a character array 
element as the "frame" parameter 
in an OPEN statement. 

8. A function name, while in the 
scope of its own function, cannot 
be referenced in an expression. 

9. If a file is created from a program 
and a READ is performed immedi¬ 
ately, the results are not as expect¬ 
ed. 

10. Error #172 occurs if a multi-char¬ 
acter variable is assigned to a one- 
character variable. 

11. The arithmetic IF statement does 
not always work with real expres¬ 
sions generated by input through 
READ statements. 

12. The EXTERNAL statement, if 
used, must be the last specifica¬ 
tion statement in a module. 

13. Users are left on their own to dis¬ 
cover a number of "undocument¬ 


ed" functions in the FORTRAN 
library. Determining whether the 
functions will work for an appli¬ 
cation is also left to the user. 

14. The multiplication operator does 
not work properly under some 
rare circumstances. 

15. The compiler generates the wrong 
code in cases where an invisible 
temporary variable is needed at 
runtime. 

16. Error #1252 is generated if an in¬ 
put record terminates with CR/LF 
as long as the I/O list is not satis¬ 
fied. 

17. The multiple slash carriage con¬ 
trol option does not work proper- 

ly- 

18. The compiler may find "phan- 
tom" errors in legitimate code. 

19. Unexplained error messages may 
appear on the screen. 

20. The error location pointed out by 
the SDEBUG Option may be in¬ 
correct. 

21. The WRITE statement does not 
always function correctly with ar¬ 
rays. 

22. The EOF function does not work 
with a formatted file. 

23. The linker may not link the obj ect 
code correctly under some cir¬ 
cumstances. 

The first 13 bugs are included in 
the material supplied on the IBM 
patch disk. Numbers 14 and 15 were 
among the ones that were brought to 
our notice by other users, and the 
patch may have cured them. The rest 
have not been cured by the patch. 
Number 23 is not a problem of the 
compiler but that of the linker. 


conversion effort, multiply it by pi, 
and then for good measure multiply 
the result by e ; those two being the 
natural irrational numbers that 
crop up in all kinds of places. Our 
experience seems to justify this for¬ 
mula. We also suggest that one 
should use batch files for all com¬ 
piling and linking. 

The foregoing has been a rather 
less than kind review of the IBM's 
FORTRAN compiler. The 
comments should, however, be put 
in some perspective. We have, with 
a lot of patience, cursing, and 
sweat, managed to convert much of 
our software to the IBM PC. Fur¬ 
ther, in most cases, we have man¬ 
aged to run large (300Kb) programs 
in-house, having made useful runs 
taking upwards of 10 hours. True, 
they would only have taken a min¬ 
ute on a CRAY-1, but that would 
have cost $200. On the PC it cost us 
only the electricity; so it has paid 
for itself. 

We still prefer to use the Z80 
machine for most of our develop¬ 
ment, since it is faster and not like¬ 
ly to give us "phantom" errors. Our 
typical mode of operation these 
days is to develop and debug soft¬ 
ware on the Z80, then download it 
to the PC for execution runs. If we 
had known how long it would be 
before we could get an efficient 
compiler capable of utilizing the 
PC's memory and the 8087, we 
might have waited, but as soon as 
that compiler is available, we'll 
doubtless get another PC. ■ 


Larry Press, Ph.D., of the Small Systems 
Group, is editing a series of books on the 
IBM PC, which will be published by John 
Wiley and Sons. 

Aki Ranchal, Ph.D., is a principle con¬ 
sultant at Analytic and Computational Re¬ 
search and has 13 years experience as a con¬ 
sulting engineer and professor. 

Clement Tam, M.S., is a project engi¬ 
neer at Analytic and Computational Re¬ 
search and has three years experience as a 
consulting engineer and scientific 
programmer. 
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Inducing Cold Reboots 

Making the PC test its memory on command 


TECH 

NOTEBOOK 



Arthur A. Gleckler 


When the PC is first turned on, 
it tests its memory, processor, sys¬ 
tem board, expansion boards, and 
peripherals. If the Ctrl-Alt-Del key 
combination is pressed, these tests 
are repeated, with the exception of 
the memory test. 

BIOS executes the memory test 
procedure only during a "cold" boot 
(when the PC has just been turned 
on). Whenever a reboot of any kind 
occurs, BIOS has to determine 
whether the computer is executing 
a cold boot or a warm boot; it does 
this by checking a flag it sets when 
the computer is first turned on or 
when Ctrl-Alt-Del is used. If this 
flag is modified to indicate that a 
cold boot is in progress, the com¬ 
puter will do a complete self-test, 
including a memory test. In this 
way, the PC can be fooled into 
thinking that it has just been 
turned on. 

When Ctrl-Alt-Del is pressed, 
BIOS puts the number 1234h into 
location 0040:0072 to indicate that 
it is executing a warm boot. It then 
jumps to a rebooting routine (at 
F000:E05B), which finds 1234h in 
the flag at location 0040:0072, and 


jumps past the memory test to the 
rest of the bootstrap code. 

When the PC is first turned on, 
the flag at 0040:0072 contains 0; 
once the Ctrl-Alt-Del combination 
has been pressed, this location is 
modified to contain the 1234h flag. 

To induce a cold reboot under 
program control, something other 
than 1234h must be put into the 
flag location. To do this, enter DE¬ 
BUG and type: 

E 0040:0072 (enter) 

0 (enter) 

The flag location now contains 
1200h. Enter a jump instruction to 
the reboot routine: 

A 100 (enter) 

JMP F000:E05B (enter) 
(enter) 

(If using the debugger under DOS 
1.1, use the enter command E 100 
to enter the bytes EA 5B EO OO 
FO.) 

Execute the program by typing: 

G = 100 (enter). 

The computer will act as if it had 
just been turned on, testing its 
memory, peripherals, expansion 
boards, and processor. 


The program shown in the list¬ 
ing will automate the cold reboot 
process under BASIC. Writing a 
batch file, perhaps called COLD- 
BOOT.BAT, containing 

BASIC COLDBOOT.BAS 

allows the boot to be initiated with 
a DOS command. 

The procedure outlined here is 
no substitute for a full diagnostic, 
such as the one included with 
IBM's Guide To Operations man¬ 
ual or the Advanced Diagnostic 
Package. Fiowever, if all that is 
needed is a quick check of the sys¬ 
tem memory, this program will 
serve the purpose. 


7 n this way, the PC 
can be fooled into 

thinking that it 
has just been turned 

on. 


1000 

1 Cold reboot program - 

full reboot with m 

1010 

0EF SEG = &h40 

‘define segment 

1020 

POKE &H72.0 

’poke value<>34h 

1030 

DEF SEG = &HF000 

‘define segment 

1040 

C0LDB00T = &HE05B 

‘define machine 

1050 

CALL C0LDB00T 

‘ execute call 
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Freeware Review 


An Experiment in 
Software Marketing: 

FREEWARE 


A novel approach to beating the 
high cost of bringing a 
product to market 


Richard Foard 


I raised an eyebrow last summer 
when my friend handed me a dis¬ 
kette containing the PC-TALK pro¬ 
gram and said, "Here, it's a commu¬ 
nications program." My friend, an 
upstanding fellow not known for 
purveying illicit software, noticed 
my discomfort and assured me, 

"It's okay—it's Freeware." A little 
mystified, I took the program for a 
spin later that evening and was 
greeted with the message shown in 
figure 1. Noting the California ad¬ 
dress, I mused with the East Coast 
smugness that this was obviously 
another well-intentioned but half- 
baked Utopian scheme born of 
whatever they put in the air out 
there on the West Coast. I expected 
little from the program, since its de¬ 


velopers thought so little of it they 
gave it away. I had a lot to learn 
about PC-TALK and about 
Freeware. 

First, the program's human en¬ 
gineering and functionality put 
IBM's Asynchronous Communica¬ 
tions Package to shame. As I used 
the program to turn my PC into a 
terminal and dialed up the Source 


T \ he program’s _ 

human _ 

engineering _ 

mid functionahty put _ 

IBM’s asynchronous _ 

communications _ 

package to shame. 

and other timesharing services, 
transmitted and received text files, 


and operated my Hayes Smartmo- 
dem with ease, it became obvious 
to me that I was using a mature, 
well designed piece of software. 
Second, the Freeware concept was 
anything but a half-baked idea. It 
was the product of a very thought¬ 
ful look at the software publishing 
business by a man experienced in 
both computing and publishing. Fi¬ 
nally, it was not intended as a soft¬ 
ware giveaway program, but rather 
as an experimental, profit-making 
approach to the PC software 
business. 

PC-TALK was bom of Andrew 
Fluegelman's frustrated attempts 
to modify IBM's Asynchronous 
Communications package to meet 
special requirements. Fluegelman, 

Richard Foard is vice president of software 
development of Travel Technology 
Corporation. 


158 


PC Tech Journal 


















Figure 1 : 

Freeware's civil request fora “contribution” 

If you have used this program and found it of 
value your contribution ($25 suggested) will 
be appreciated 

—Freeware— 

The Headlands Press, Inc. 

P.O. Box 862 
Tiburon, CA 94920 

Regardless of whether you make a contribu¬ 
tion, you are encouraged to copy and share 
this program. 

Copyright ® 1982 The Headlands Press, Inc. 


founder of the Headlands Press and 
a veteran of ten years in publishing, 
was using his brand new IBM PC to 
collaborate with a co-author on a 
new book. His co-author was using 
a NorthStar machine for text prep¬ 
aration, and the two wished to ex- 



ecause users 


had not been 


required to 


invest the purchase 


price before trying the _ 

product, the tone of _ 

complaints and suggestions 

was fnendly mid cooperative 

instead q[ demanchny mid 

abrasive. 


ploit electronic communication by 
exchanging drafts over the tele¬ 
phone. Fluegelman spent one eve¬ 
ning experimenting with modifica¬ 
tions to the IBM package to resolve 
their interfacing problems and gave 
up. He embarked on the construc¬ 
tion of his own general-purpose PC 
communication program the fol¬ 
lowing day. 

Over the next few months, PC- 
TALK grew, evolving from a rudi¬ 
mentary program that met a special 
need to a formidable communica¬ 
tions control program for the PC. 
Associates took note of the fruits of 
Fluegelman's efforts and began sug¬ 
gesting that he market the program. 
It was at this point that a number of 
ideas converged on him. His experi¬ 
ence in the book publishing busi¬ 
ness left him with an appreciation 


for the headaches of bringing a pub¬ 
lished product to market by con¬ 
ventional means. Distribution 
channels would have to be selected 
and cultivated, royalties negotiat¬ 
ed, pricing and marketing policies 
set, advertising placed, and a sup¬ 
port capability established. All this 
would be expensive, difficult, and 
time-consuming. Then there was 
the matter of copy protection. Con¬ 
ventional software publishing wis¬ 
dom dictated that distribution dis¬ 
kettes be copy protected to 
discourage piracy, but Fluegelman 
lacked the time necessary to devel¬ 
op an airtight copy protection 
scheme. As he watched a PBS fund¬ 
raiser on television, the term 
"Freeware" popped into his head, 
some reflections on the software 
market and the nature of piracy 
jelled, and a novel software distri¬ 
bution scheme was born. 

Fluegelman published notices 
on the Source and CompuServe an¬ 
nouncing that PC-TALK was avail¬ 
able free to anyone who sent him a 
diskette. Recipients were requested 
to make a voluntary $25 contribu¬ 
tion if they used and liked the pro¬ 
gram. It was a bold idea. At the risk 
of giving away the fruits of months 
of work for nothing, he sidestepped 
the expense of advertising (there 
was no advertising), the difficulty 
of copy protection (copying was en¬ 
couraged) and the problem of assur¬ 
ing potential customers that the 
software was worth the price (it was 
free for the trying). 

The response was surprising 
and gratifying. Requests arrived in 
volume and, as the installed base of 
PC-TALK copies grew, contribu¬ 


tions began coming in. Fluegelman 
estimates that 70 percent of those 
requesting PC-TALK copies direct¬ 
ly have made the suggested mone¬ 
tary donation. Another pleasant 
surprise came when users began 
sending back their comments and 
suggestions for changes and exten¬ 
sions to the program. Because they 
had not been required to invest the 
purchase price before trying the 
product, the tone of complaints and 
suggestions was friendly and coop¬ 
erative instead of demanding and 
abrasive. His file of complimentary 
letters grew quickly. Fluegelman 
was nothing short of thrilled at the 
magnitude and character of his 
response. 


A t least one 
fortune 500 

cornparprhas 
adopted PC talk as 

standmd equipment in 

outfitting its PC _ 

workstations and 

dutifully sends off a 

check each timeit 

installs a new PC. 


As PC-TALK's installed base 
increased in size, the concept of 
Freeware grew and prospered. Flue¬ 
gelman continued the maintenance 
of the program as feedback (or "free- 
back," in the coinage of one of his 
friends) poured in, developing an 
extended-function third version 
called PC-TALK III and raising the 
suggested contribution amount to 
$35. A full-time employee was 
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hired to handle distribution of PC- 
TALK to new requestors and to no¬ 
tify old (contributing) customers 
when new versions became avail¬ 
able or corrections to weaknesses 
were discovered. To date, Freeware 
has been in touch with an estimat¬ 
ed 3,000 individual users in one 
way or another, and Fluegelman es¬ 
timates that as many as ten or fif¬ 
teen thousand copies of the pro¬ 
gram may be in use at this writing. 
At least one Fortune 500 company 
has adopted PC-TALK as standard 
equipment in outfitting its PC 
workstations and dutifully sends 
off a check to Headlands each time 
it installs a new PC. 

Freeware's unconventional ap¬ 
proach to software marketing has 
raised a few unexpected problems. 
Some companies, though im¬ 
pressed with the program and quite 
willing to pay for it, have found that 
the idea of a voluntary contribution 
is anathema to their accounting de¬ 
partments, and have asked Head¬ 
lands to send them an invoice, 
please. 


Freeware's success has inspired 
some imitators. As many as a dozen 
other programs are now being dis¬ 
tributed under similar terms. Some 
confusion, in fact, has arisen from 
the use by others of the term 
"Freeware," which Headlands re¬ 
serves as a trademark. While Flue- 
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gelman encourages others to make 
use of his distribution concept, he 
asks that they describe their activi¬ 
ties using the generic term "User- 
Supported Software." 


Fluegelman is cautiously en¬ 
thusiastic when discussing plans 
for the future. He may undertake 
the publication of a catalog of user- 
supported software from all 
sources, and is eager to learn of oth¬ 
er efforts to distribute commercial- 
grade software on a user-supported 
basis. The activities of his own en¬ 
terprise, Freeware, may be expand¬ 
ed to serve as a coordinating clear¬ 
ing house for user-contributed 
extensions to PC-TALK and, per¬ 
haps, broadened to include the dis¬ 
tribution and support of other soft¬ 
ware packages. 

The authors of the current best¬ 
seller, In Search of Excellence, 
point out that companies that go to 
great lengths to watch over their 
employees to prevent them from 
malingering, gold-bricking, and 
making off with company goods are 
misplacing their efforts. Their po¬ 
licing is effective against 3 to 5 per¬ 
cent of their workers, and alienates 
and needlessly restricts all the oth¬ 
ers. The simple fact appears to be 
that most people really want to do a 


LEARN TO SPEAK 


pass copies around to your students. Fill in and mail the coupon 
today, and enter the exciting world of Logo! 



A 

A 


Logo is the computer language that’s sweeping the country with 
its simple “turtle geometry” way of learning computer literacy. 
And Logo. An Introduction is the new, easy-to-understand be¬ 
ginner’s guide that makes learning and using Logo fun! 

Written in simple language and set in big, easy-to-read type, 
Logo An Introduction is specifically designed to be used by 
teachers and students who have little or no knowledge of Logo 
or computers. 

Logo: An Introduction helps computer novices with: 

A Creating simple shapes with the turtle and combining 
them to make more complex geometric forms 
A Learning about “soft” and “hard” saves (temporary and 
permanent computer memory) 

Playing with symmetry and curves 
Learning about arithmetic, logic and Cartesian coordi¬ 
nates 

A Using the idea of recursion-making a simple command 
repeat itself to perform more complex functions 
A Experimenting with words and sentences 
-and more! 

Logo: An Introduction doesn't bog you down or scare your 
students with complex technical details the way instruction 
manuals do. Instead, this book is written in an open-ended, 
exploratory style that captures the flexible spirit and freedom of 
Logo 

Use Logo: An Introduction as a supplement to your pro¬ 
gramming manual, as a sourcebook of ideas, as a primer on how 
to exploit the potential of this powerful language, and as a trea- 
surehouse of suggestions for experiments with Logo. Logo: an 
Introduction is one book that belongs in your classroom or com¬ 
puter lab- and at only $7.95, it's easy to order more than one, and 


NEW-FROM the 

PUBLISHERS OF 

CREATIVE 

COMPUTING 

Only $7.95! 

• Large, easy-to-handle 
11” x m" format 

• Written by a professional 
educator 

• Full of illustrations, 
examples, hints and tips, 
suggestions and explana¬ 
tory notes 



an introduction 

j. dale bumett 


CREATIVE COMPUTING PRESS 1 

Dept. ND2H, 39 East Hanover Avenue, Morris Plains, NJ 07950 

Please send me-copies of Logo: An Introduction at $7.95, plus 

(CA, NJ and NY State resi- 


$1.50* shipping and handling, each. #12L 
□ PAYMENT ENCLOSED J 


dents add applicable sales tax.) 

□ CHARGE MY: 

8 American Express □ MasterCard 
harge orders $10 minimum) 


□ Visa 


Card No._ 


_Exp. Date- 


Signature. 


Mr/Mrs/Ms._ 


School/Institution_ 


(please print full name) 


Address- 


City/State/Zip_ 

‘Outside USA add $3.00 shipping and handling. Shipped airmail only. 

□ Check here to receive FREE catalog of computing books, maga- 
|_ zmes and guides. 

For faster service, PHONE TOLL FREE: 800-631-8112. 

(In NJ only: 201-540-0445.) 

Also available at your local bookstore or computer store. 
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good job; companies that embrace 
and nurture the good intentions of 
97 percent of their employees are 
apt to do much better than those 
that don't. Freeware's philosophy of 
software distribution is a similar 
turnabout of conventional think¬ 
ing, based on the assumption that 
most people are willing to pay for 
quality in a software product if it's 
there for a reasonable price. 

So far, it appears that Freeware 
is right in its positive assumptions 
about personal computer users. By 
and large, they're an honorable lot 
who'll pay a reasonable price for 
quality, voluntarily, and who will 
cooperate with product developers 
on a very friendly basis to boot. 
That, at least, is Andrew Fluegel- 
man's experience with those 
who've contacted Headlands di¬ 
rectly for a copy of PC-TALK. Per¬ 
haps the ultimate test of the User- 
Supported software concept hinges 
upon the reactions of all the third- 
and fourth-party recipients of PC- 


TALK, those who copy the program 
from a friend or associate's copy. 
These people aren't exposed to 
whatever subtle psychological 
mechanisms come into play when 
one sends one's diskette (and good 
name) off in the mail and gets back 


P erhaps the _ 

ultimate test _ 

of the user- _ 

supported software _ 

concept hinges upon _ 

the reactions o[all _ 

the third-and- fourth- _ 

party recipients qj_PCr _ 

TALK. 

a valuable software package for 
free. Third-party recipients are the 
cutting edge of the Freeware experi¬ 
ment in that they outnumber direct 
recipients by a significant (and im¬ 
possible to measure) margin. If they 
respond to Freeware with a check, 
the experiment's nothing less than 
a resounding success. 


PC-TALK was ranked eighth in 
a recent Softalk magazine software 
popularity survey, sharing the top 
ten with commercial heavyweights 
like Microsoft's Multiplan. 
Freeware is a profit-making, grow¬ 
ing enterprise that enjoys excellent 
relationships with loyal customers. 
It has inspired a trend in software 
distribution that may grow to con¬ 
siderable dimensions. Most inter¬ 
estingly, it has mounted a creative 
attack on the difficult and emotion¬ 
ally charged problem of software pi¬ 
racy and come out ahead by making 
some optimistic assumptions 
about human nature and the psy¬ 
chology of the marketplace. In 
Fluegelman's words, his policy of 
unrestricted, free distribution is 
"the best copy-protection scheme 
going." In the last analysis, the best 
software distribution channel of all 
just may turn out to be the complex 
network of "friendly pirates" that 
comprises all personal computer 
users. ■ 


COLUMBIA DATA MPC 



• NEC 3550 CALL 

• NEC 3510. 3515. 3520. 3525. & 3530 CALL 

• NEC 7710.7715. 7720. 7725. & 7730 CALL 

• EPSON FX Series CALL 

• EPSON MX 100. 80. & F/T w/GRAFTRAX + CALL 

• GEMINI 10 $ 355. GEMINI 15 $499 

• CITOH 8510 Parallel or Serial CALL 

• C ITOH 1550 Parallel or Serial CALL 

• C ITOH F10 40 and F10 55 Par or Ser CALL 

• OKIDATA 82A $425 

• OKIDATA 83A.84A CALL 

• OKIDATA 92. 93. 2350. & 2410 CALL 

• TALLY MT160 $799 

• TALLY MT1602. MT1605. MT1802 & MT1805 CALL 

• DIABLO 630 CALL • DIABLO 620 $989 

• IDS 80 and 132 PRISM Printers CALL 

• QUME SPRINT 11/40 and others CALL 

• ANADEXADX 9500 and others CALL 

• BROTHERS HR 1 CALL 

• COMREX CR1 Serial or Parallel CALL 

• DAISYWRiTER 200 w/48K Buffer CALL 

• TOSHIBA P1350 P or P1350 S $1595 

• SILVER REED EXP550-P or LXP550-S CALL 

• SMITH CORONA TP 1 and others CALL 

• TRANSTAR 315 CALI 


EPSON PRINTERS 



COLUMBIA System Includes: IBM “ COMPATIBLE Dual 320K 
Floppies..128K RAM. Two RS 232 Serial ports. Centromc Printer 
port. IBM Compatible Keyboard. Hi-Res Color Graphics Card. 
Green or Amber Momior and more 

$3,000 IBM* Software bundle Including Perfect Writer. Speller. 
Calc. Filer, Graphs. Communications Support. Space Commanders 
Col Tutor. Diagnostics. BASICA. MACRO Assembler & MS-DOS 
. COLUMBIA LOW TOTAL PRICE CALL 

OTHER COMPUTERS 


• SANYO MBC-1000 with Bundle Software $1595 

• SANYO MPC 3000 with Bundled Software.CALL 

• NEC PC-8001 A. PC-8012A. PC-8031 A. IB-1201. 

PC-8023 w/Software (NEC SYSTEM) $2495 

• NEC APC SYSTEM 16 bit CALL 

• EAGLE II Business Computer $2495 

• EAGLE III Business Computer $3395 

• EAGLE IV Business Computer $4995 

• EAGLE 1630 Computer $5995 

ALL EAGLE CUPs Includes Software Bundles 


COLOR RGB MONITORS 


• NEC )C 1203DH(A) Hi Res RGB $599 

• NEC IB-1201 Green CALL 

• AMDEK Hi-Res RGB and others CALL 

• PRINCTON GRAPHICS Hi Res RGB CALL 

• TAXAN Hi Res RGB and others CALL 

MODEMS 

• HAYES SMARTMODEM (300 BAUD) $227 

• HAYES SMARTMODEM (300 & 1200) CALL 

• HAYES CHRONOGRAPH $199 

• NOVATION J CAT $120 

• NOVATION 212 AUTO-CAT CALL 

• SIGNALMAN MARK I and others CALL 

• U D S. Series Modems CALL 

IBM SOFTWARE 

• MICROPRO WORDSTAR $265 

• MICROPRO SPELLSTAR/MAILMERGE CALL 

• MICROPRO CALSTAR CALL 

• ASHTON TATE D BASE II CALL 

• I US EASY WRITER II $235 

• IUSEASYSPELLER CALL 

• I U S ACCOUNTING Series CALL 

• PEACHTREE Software. CALL 

• MICROSOFT Software CALL 

• LOTUS 1.2.3 . CALL 

• CONTINENTAL HOME ACCOUNTANT PLUS CALL 


IBM CARDS 


• 64K MEMORY Exp. to 256K $249 

• Multi Fun. w/Memory Exp. to 256K . CALL 

• Multi Fun w/Memory Exp. to 512K CALL 

• 6 Multi Fun w/Clock Calender CALL 

• Hi-Res Color Graphics & B/W Monitor CALL 

• OTHER IBM "CARDS and CABLES. CALL 


CALL 7 DAYS (8001 854-8498 Calif. (71 41 545-2216 

C00S0L. INC. P.0. 2642 COSTA MESA. CA 92626-2642 

IMPUTER BARON 3017 HARBOR BUD. COSTA MESA. CA 92626 71 4 979-2468 
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Freeware Review 

PC-TALK: 

Communications 

Control 

A look at one of the 
most popular programs for the PC 


PC-TALK is a communications 
control program for the IBM Per¬ 
sonal Computer. Used at its sim¬ 
plest level of function, PC-TALK is 
a terminal emulation program, us¬ 
ing which a PC may be used as a 
"dumb" terminal to remote ser¬ 


vices like the Source, or for tele- 
type-style communications with 
other terminals or computers. PC- 
TALK III, the most current version 
of the program, provides capabili¬ 
ties going beyond this basic level of 
function, including a telephone di¬ 


aling directory, automatic trans¬ 
mission and receipt of text and bi¬ 
nary files, error-checking 
communication protocols, and 
smart modem support. 

PC-TALK scores excellent 
marks both in the level and variety 
of function it provides and in the 
critically important area of human 
factors engineering, or "user 
friendliness." 

At first glance, it may seem that 
there's just not that much to do in a 
communications control program. 
To make a PC emulate a dumb ter¬ 
minal, for example, a program must 
receive and transmit characters via 
the PC's communication port, 
sending characters that the user 
types at the keyboard, and display¬ 
ing those received from the com¬ 
munications line. The problem is 
only this simple, however, when 
viewed at a most superficial level. 
Even to allow simple, dumb termi¬ 
nal-style use, a communication 
program must allow its user to con¬ 
figure his terminal to suit the other 
communicating system's require- 


SOFTWARE DEVELOPERS 
Save thousands of dollars! Save hundreds of hours! 

by using our assembly language sub-systems 

AUTOSORT 

high speed Sort/Merge/Select sub system 


FABS 

fast B-tree keyed access sub-system 

Rapid access and maintenance of large files with fixed- 
length records 

Versions available for CP/M-80, MP/M-E, CP/M-86 
MS-DOS, PC-DOS, Microsoft BASIC(s), COBOL FOR¬ 
TRAN, PASCAL, PL/r, CBASIC, CB80, CBASIC86 ’ 

FABS directs all Access, Insert, and Delete file opera¬ 
tions 

Key length may be greater than 50 bytes, and six key 
files open simultaneously 

Multiple primary key and multi-level key plus duplicate 
and variable-length keys are supported 
Random search time approximately 1 second, sequential 
step 1/4 sec. 

Deleted records are automatically reclaimed by subse¬ 
quent insert operations 

Key files never need to be re-sorted: excellent error 
handling 

Generic search returns the first occurrence of partial 
key; search-next provides sequential read 
Loads resident with DOS, occupying less than 15k bytes 
Easy to incorporate into existing file-intensive applica¬ 
tions 

Extensive commands: Create, Open, Close key file, 
Search (first, last, next, previous, generic), Insert, Delete, 
Replace key, Max Length, Open Deletes, # of Records, 
# of Keys 


Optimized for very large files; stand-alone or callable 
subroutine; diskettes may be changed during operation 
Versions available for CP/M-80, MP/M-E, CP/M-86 and 
MS-DOS, PC-DOS running Microsoft BASIC(s), COBOL 
FORTRAN, PASCAL, CBASIC, CB80, CBASIC86 
Record size may exceed 5000 bytes, and file length is 
unlimited 

Sorts based on up to 10 fixed or variable length keys 
each ascending/descending 

Key fields may be string, integer, single or double pre¬ 
cision numeric 

Output files may consist of full records, key with record 
pointer, and record pointer only 

Select for retain/delete based on up to 4 keys, AND OR 
> < , =, conditions 

Single or multi-user; sorted files may be merged 

Fast . . . 4000 records of 128 bytes sorted to give key 

and pointer file is 170 seconds 

Boot straps itself into and out of memory claiming/ 
restoring memory automatically 
Up to 9 different Sort/Merge/Select Modes of operation; 
parameters defined at run-time or read from a file 
Interactive parameter set-up program is supplied; files 
may be on disk drives A-Z 


Retail Price $150 Each + Shipping (OEM-Dealer Discounts) 
COMPUTER CONTROL SYSTEMS, INC., 298 21st Terrace S.E., Largo, FL (813) 586-1886 
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ments by selecting the correct set of 
parameters from the very large set 
of possible combinations of baud 
rate, character stop bits, parity¬ 
checking arrangements, and trans¬ 
mission conventions and protocols. 
Presenting this complex set of pos¬ 
sibilities to a user and allowing him 
to choose among them is a task that 
is easily done wrong. 

After establishing basic param¬ 
eters, the user faces still another 
task if he is using the telephone to 
call a remote system: conversing 
with the modem. The various 
"smart" modems on the market to¬ 
day provide an impressive array of 
functions, but require that the user 
learn the modem's command set to 
make use of it. 

In fact, a PC user establishing 
telephone communication with an¬ 
other computer system must con¬ 
verse with as many as four levels of 
intelligence. A user must: (1) in¬ 
form the program he is using on his 
PC of the communications "ground 
rules" (echo or don't echo locally 


typed characters, observe XON/ 
XOFF flow control or not, etc.), (2) 
configure the communications de¬ 
vice on his system to obey the rules 
imposed by the other side regarding 
baud rate, character width, and so 
on, (3) command his smart modem 


C-TALK makes it 

convenient at 

all times for the 
user to communicate 



directly with PC-TALK 

instead of with the 

remote computer 
system. 


to establish the desired connection 
by placing a telephone call, and (4) 
converse with the remote system in 
terms it expects when the connec¬ 
tion is finally established. Often 
there are still other intermediate 
levels of intelligence to be dealt 
with, such as carriers like TE¬ 
LENET which must be told what 


sort of terminal the user is calling 
with and where he wishes to be 
connected. 

Each level of intelligence re¬ 
quires that the user know, in some 
sense, its "language." PC-TALK's 
human engineering is excellent be¬ 
cause it hides much of this multi¬ 
lingual complexity. 

PC-TALK's human engineering 
advantage over other communica¬ 
tions programs such as IBM's Asyn¬ 
chronous Communications Pack¬ 
age lies in its continuous 
accessibility to the user. PC-TALK 
makes it convenient at all times for 
the user to communicate directly 
with PC-TALK instead of with the 
remote computer system; most 
commands require only a single, 
'Alt'-shifted keystroke. Even in 
mid-conversation with another 
computer, for example, the PC- 
TALK user may request an on¬ 
screen display of a menu of PC- 
TALK commands. More important, 
the user may change communica¬ 
tion parameters "on the fly," recon¬ 
figuring his local communications 
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WHY YOU NEED COPY II PC: 


1 COPY II PC allows you to backup your 
• valuable software. And unlike other 
backup programs, COPY II PC will exactly 
duplicate most software - never modifying the 
information on either the original or duplicate 
disk. This assures maximum reliability and 
compatibility with the widest range of disk 
formats. COPY II PC can even duplicate disks 
made for other computers such as Hewlett 
Packard, Kaypro, Morrow, Nec, Osborne, 
Otrona, Superbrain, Televideo, Xerox and 
Zenith, all on your IBM PC! 


2 COPY II PC is a complete replacement 
• for “DISKCOPY” on your PC-DOS 
diskette. It formats, copies, then verifies the 
duplicate disk (DISKCOPY does not verify). 
COPY II PC automatically uses all the 
memory in your PC, and adjusts for 
single/dual sided diskettes. A drive speed 
utility helps keep your drives in top condition, 
and a bulk erase program allows you to 
remove all information (including formatting) 
from a diskette. 


For your convenience, COPY II PC is not copy-protected. 
Available at fine computer and software stores or direct from: 


C HOTMAIL (P@DOT 

Software, Inc. 


RO. Box 19730-203 
Portland, OR 97219 
(503) 244-5782 


|95 


$39 

(Plus $2 s/h) 


Attention Apple owners: Call us about backing up your valuable software with Copy II Plus! 

-*€= Jt Ji '"Jf 
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device or changing ground rules 
without breaking connection with 
the other end of the conversation. 
Alone, this one simple capability 
gives PC-TALK a powerful advan- 



ith four or five 

keystrokes, a user 

who has a smart- 
modem can call the directory 

to the screen, select a _ 

telephone number, and dial it 

via a third-party long-distance 

service. 


tage over the IBM package, which 
requires that communication pa¬ 
rameters be set, once and for all, be¬ 
fore a user establishes a connection 
with another computer. If the IBM 
user guesses wrong, he must break 
the connection, reset the param¬ 
eters, and try again. By contrast, a 
PC-TALK user who realizes he 
should have requested that his 
typed characters be echoed to his 


display when he made his call can, 
with one keystroke, correct his 
mistake and continue working 
with the remote system. 

PC-TALK's dialing directory al¬ 
lows its user to call to the screen a 
previously stored catalog of 60 fre¬ 
quently called telephone numbers. 
With four or five keystrokes, a 
smartmodem-equipped user can 
call the directory to the screen, se¬ 
lect a telephone number, and dial it 
(optionally via a third-party long 
distance service such as Sprint or 
MCI). 

Each entry in the directory con¬ 
tains preset communications pa¬ 
rameters as well as a telephone 
number, relieving the user of the te¬ 
dium of remembering and re-set¬ 
ting the correct parameters each 
time he calls a number. The con¬ 
tents of the directory may be ex¬ 
tended or changed using a straight¬ 
forward set of directory 
maintenance commands. Like 
most PC-TALK functions, directo¬ 
ry maintenance may be performed 
at any time, even in mid-conversa¬ 


tion with another computer. The 
directory's ability to store and re¬ 
call sets of communication param¬ 
eters makes it useful even for users 
with modems lacking auto-dial 
capability. 

PC-TALK makes the default as¬ 
sumption that is it dealing with a 
Hayes Smartmodem. Users may re¬ 
configure the program to work with 
other modems, smart or dumb, by 
changing its modem commands. 
This ability exemplifies another of 
PC-TALK's strengths: it isn't pre¬ 
sumptuous about the user's set of 
equipment or his working style. 
PC-TALK is configurable with re¬ 
spect to just about anything that 


P C-TALK’s excellent 
human engineering 

and functional power 
are most apparent in its file 

exchange capabihties. 


PROGRAMMERS 


COMPARE and EVALUATE compilers, editors, 

operating systems, toolkits, assemblers, debuggers, emulators, com¬ 
munications. .We seek out all software and hardware addons for pro¬ 
grammers of PCs and related micros. Need something? Try us 

If we don’t stock it, we’ll find it • at a discount. _ 

Some Products that stand out: 


LIST 

PRICE 

$395 

390 

600 

500 

249 

500 


OUR 

PRICE 

call 
339 
485 
439 
215 
395 
. Call 


C86 by Cl - Full “C” for MSD0S/CPM86 

C-Systems compiler with C Window 

Digital Res. - looks good, work to do 

Lattice - strong competitor, MS -REL 

Manx - full - good to learn with 

Microsoft - decent, not what you’d think 

Full versions for cross-compile, CPM, APPLE, RSX, TRS, 


PASCAL Language 


IBM - done well - sets the standard 299 call 

Software Building Blocks - Fast, full 295 255 

PASCAL MT + 86 by Dig. Res. for CPM-86/PCD0S 400 299 

Interpretive version - Standard, compatible NA 295 

C Screen Editor - source code NA 60 Concurrent CPM - liked 350 265 

VEDIT-popular, full 150 119 Concurrent “PCDOS"?? NA 159 

PMATE-everything, program 195 169 QNX - w/tight C Compiler 650 575 

Final Word-Manuals & Editor 300 225 uNETix-w/MSDOS emulator 99 89 


Other Languages, Utilities, Hardware. Services 


APL'PLUS $555, Norton $65, Software Tools $249, MS BASIC 

lookalike $125. High Inter. COBOL $450, ADA, APL, DIBOL. FORTRAN. LISP, FORTRAN to C 
Full comm, with remote use. EMail, Telex for $150, full MODEM $119, 1200 Baud $249 


Call for answers, the Programmer’s Referral List, 

a catalog, comparisons, literature or prices. Shipping $2.50 per item. 

THE PROGRAMMER’S SHOP 

135 Mam Street. 3P. Maynard, MA 01754, 617-897-4750. 800-442-8070 


TM 


VISA 


800 - 421-8006 MASTFR CARD 


Friction Feed for Your 
PC Dot Matrix Printer 



FRICTION FEED FOR YOUR EPSON 

MX-70' ° r MX-80' 

' MX-70 and MX-80 are Trademarks of EPSON, Inc. 


Converts your printer for friction 
feed of SINGLE SHEETS or ROLL 
PAPER. 

SIMPLE Installation (all you need 
is a screwdriver, no soldering). 

Tractor feed remains 
undisturbed. 


Only S 39 95 



(add $2.00 for shipping) 

CALIFORNIA RESIDENT ADD 6% STATE SALES TAX 
SATISFACTION GUARANTEED OR YOUR MONEY BACK * 


eg 


MICRO-GRIP, Ltd. 
P. O. Box 4278 



VISA & MasterCard Accepted ._ AC - D 

__ - _ - M „ Norton AFB, CA 92409 

( 714 ) 864-6643 
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can vary from user to user. 

PC-TALK's excellent human 
engineering and functional power 
are most apparent in its file ex¬ 
change capabilities. A user may 
command PC-TALK to store in¬ 
coming data in a disk file as well as 
displaying it on the screen by giving 
a "receive file" command and pro¬ 
viding the name of the local disk 
file. Similarly, he may transmit a 
file stored on his local disk to a re¬ 
mote system by giving a single PC- 
TALK command. Both these capa¬ 
bilities may be used without 
knowledge of, or special treatment 
by, the remote system, which re¬ 
mains unaware that it is sending 
data to (or receiving data from) a 
disk file instead of a human being at 
a data terminal. File transmissions 
may be "paced"—transmitted with 
a user-settable delay at the end of 
each line. 

Two conversing PC-TALK us¬ 
ers have at their disposal an even 
more versatile file exchange system 
that allows the transmission of bi¬ 
nary as well as text files, and, op¬ 


tionally, provides a data integrity¬ 
checking protocol (the XMODEM 
protocol) which may be used with 
either type of file. This protocol, in 
particular, allows data interchange 
between the PC and a wide variety 
of other computers. 

PC-TALK's friendly design is 
evidenced in its conduct of file 
transmissions. In addition to error¬ 
checking protocol, a user may re¬ 
quest that a file be transmitted with 
the "messages" option, which 
causes PC-TALK to inform both 
ends of the conversation when file 
transmission starts and stops; noth¬ 
ing is left to guesswork. If a trans¬ 
mitting user starts sending a file 
under the XMODEM protocol be¬ 
fore the receiver is ready to receive 
it, the transmitting PC-TALK in- 


V ' ersion III of the 

program is suitable 

for both personal and 
£io^essionaluse^^^^^^ 


forms its user that it's waiting, de¬ 
laying transmission until the re¬ 
ceiver is ready, then starting 
automatically. 

PC-TALK is an excellent, ma¬ 
ture program for terminal emula¬ 
tion or inter-computer communi¬ 
cation. Version III of the program is 
suitable for both personal and pro¬ 
fessional use. Its human engineer¬ 
ing is very strong, and its dialing di¬ 
rectory and file exchange 
capabilities distinguish it as a func¬ 
tionally complete package. Dis¬ 
tributed by the Headlands Press un¬ 
der the novel Freeware™ scheme of 
software distribution, which Head¬ 
lands pioneered, the program is ac¬ 
companied by a clearly written, 
comprehensive user's manual on 
diskette. PC-TALK merits at least 
an evaluation by anyone using the 
IBM PC for data communications.■ 


Freeware, The Headlands Press, 
Inc., P.O. Box 862, Tiburon, CA 
94920. $35, or free if a disk and a 
stamped, self-addressed mailer are 
provided. 



PLUG THE IBM PC INTO 
YOUR MULTIBUS CHASSIS 

MULTIBUS USERS: You now have the full resources of the 
IBM PC or PC XT to use in your MULTIBUS system. The 
processing power of the PC coupled with its peripheral I/O 
and extensive software support makes it an excellent choice 
as the master processor or co-processor in your MULTIBUS 
application. 


• Use the PC MACRO ASSEM¬ 
BLER and PC DOS debug 
facilities to develop and test 
your MULTIBUS software. 

• Directly address MULTIBUS 
memory as though it were PC 
memory. 

• Directly address MULTIBUS 
I/O cards as though they were 
PC I/O cards. 


• An 8K dual port concurrent 
access static RAM serves as a 
DMA buffer or as additional 
PC or MULTIBUS memory. 

• A desk top MULTIBUS cabi¬ 
net designed to match the 
styling of the IBM PC is avail¬ 
able as an option. 

Contact BIT3 for details. 


Manufacturers Reps 
inquiries invited. 


IBM is a trademark of IBM Corp. 


nrra n-arrm 

8120 PENN AVE. SOUTH 
MINNEAPOLIS, MN 55431 
(612) 881-6955 


I/lOTSOFTPRODUCTSIi IC 

A subsidiary of the University of Waterloo 

Announces 


Waterloo 

NetWorkStation 

Tools 

for the IBM Personal Computer 

Editor 

• full-screen 

• colour support 

• function keys 

Host Communications 

• VM/370 CMS, RSTS/E, VAX/VMS 

• file transfer micro to/from host 

• access host files from micro programs 

Terminal Emulation 


For further information contact: 

WATSOFT Products Inc. (519) 886-3700 
158 University Ave. W., Telex No.: 06-955458 
Waterloo, Ontario 
N2L 3E9 
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Freeware Review 

Sure, but can you make money at itl 


User-supported software is a great idea, especially for 
the end user. But what about the author of the pro¬ 
gram1 Is it possible to make money from a product 
which is free for the asking! 

Much depends on the circumstances. Because the 
product will not be advertised, word-of-mouth rec¬ 
ommendations must get the product on its way. Ob¬ 
viously, the package must fill a pressing need so suc¬ 
cessfully that people are compelled to talk about it. 
Without such “advertising” the program is likely to 
languish. 

The support from the original source must be ex¬ 
cellent. The author must make the acquisition proc¬ 
ess as painless as possible to encourage both direct 
sales and requests for free copies. (Knowing the num¬ 
ber of free copies out can help in knowing the ratio of 
sold to free.) For paying customers, there must be sup¬ 
port after the sale, especially for the repair of bugs. 

All this means a considerable investment in time 
by the author, but the potential for reward seems to 
be there. Assume a modest goal of 1,000 copies of a 


program sold at a price of $30. The gross revenue is 
therefore $30,000. It is possible to produce a software 
package on disk and mail it for less than $6, so the ba¬ 
sic cost of materials and shipping is $6,000. Spend an¬ 
other $1,000 to replace the diskette drives worn out 
by the copy process, $3,000 on general supplies, post¬ 
age, and miscellaneous, and $20,000 is the gross profit 
before tax. That’s a 33% overhead, or a margin of 
about 66%. 

From a percentage standpoint, it’s a winner. Any 
company showing a pre-tax profit of 66% is in great 
shape. But there is still one burning question: is it 
worth the author’s time1A year of weekends and 
nights for a return of $20,000 might not be worth 
it. Then again, sales of 5,000 copieswould boost 
the return to $100,000, a not insignificant 
amount. 

Can you make a buck this way1 Given the right 
program at the right time, a quality product, word-of- 
mouth, and a reasonable distribution, the answer 
seems to be yes.—Will Fastie 


2 MITSUBISHI DRIVES YIELDS 2.4 MBYTE! 

1.2 MBYTE Vi Height Drives! 

This is the most storage available on a mini 
floppy for the IBM-PC. The 4854 electrically 
looks like an 8" Double-Sided Double Density 
disk drive yet it is a half height 5 V 4 " mini floppy 
drive. Using the JFORMAT program this yields 
1.2 megabytes with PC-DOS. Great for Win¬ 
chester back-up! Take 20% off the #1 MEH 
controller card which is required with this 
drive. Comes complete with cable and power 
connector. ID # 9 MB4854H . S495 

Maynard Electronics 

SandStar Series Cards 



HALF-HEIGHT 
DISK 
DRIVES! 

CALL US 
ABOUT TRADING 
IN YOUR OLD 
DRIVES 



IBM BINDERS 
AND CASES! 


The modular card philosophy is the one we 
recommend. All of our prices are 10% off 
list. 

Multifunction card. Will hold 6 modules. 
ID # 3MEH $99.00 

5'//\ 8" Floppy Controller. 

Compatible with IBM drives and single or 
double density 8” drives. 

ID # 1 MEH. Holds 3 modules. $239 

Serial Port Module. Strappable as Port #1 

or #2. ID # 2MEH . $95 

Centronics Parallel. The IBM printer can 
be attached using this module. 
IDMMEH $68 

Clock Calendar. Includes battery and boot¬ 
up software. ID # 5MEH . $77 

Game I/O. memory, and hard-disk modules 
also available. 


Teac 40 track double sided 320 K bytes, superior specs. Plugs right 

ID # 7F055BH . $325.00 

Shugart 40 track double sided 320 K bytes. Better than IBM. Pluqs 
right in. 

ID # 115A455H. $269.00 

Teac 80 track double sided 640 K bytes. Most cost effective. 
Requires J format. 

ID # 8FD55FH . $355.00 

J Format by John Henderson. We have both DOS 1.1 and DOS 2.0 
versions . $39.95 

All mounting hardware, cables and instructions are available. 


These are the identical offset D-ring binders 
and slipcases made for IBM. We purchase 
these from the same factory. Lead time is 
required on some colors and sizes so call 
for size and color availability. Available in 
cases of 5sets of binders and slipcases only 
ID # 10CPH $49.95 


84,000 WORDS! 

Word grinder is an alphabetized word list of 
84.000 English words in ASCII files. It is 
compatible with SpellStar* and will increase 
your dictionary size to over 90.000 words. 
Available on most popular computer media. 
Requires 1 Megabyte of storage. 

ID if 6WGS (3 DSDD Diskettes) .... $149 
ID # 7WGS (6 SSDD Diskettes) .... $159 



LOOK FOR INTERNATIONAL DISK’S PRODUCTS AT YOUR LOCAL DEALER OR WRITE OR CALL • 

INTERNATIONAL DISK 

7246 REMMET AVE., STE. 101 • CANOGA PARK, CA 91303 


TELEPHONE (213) 992-0514 (213) 704-6518 

^lTr N n A n R !HH D |, N ^ S a,?? 6% ' LA ' ADD 6vi% - AM mail order Personal checks held 10 days. C.O.D. is cash only. Basic shipping charges $1.80. Add $1.00 for 2 day 
service, C.O.D. add $1.50. All foreign orders (except Canada) $10.00 shipping and handling. Minimum credit card purchase — $49.95. ^ 


•SpellStar is a registered trademark of MicroPro International of San Raphael. California. 
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Plug some Pure Data 
into your PC! 



PDI464-SP 

• Up to 256K of RAM. fully 
socketed, with parity generation/ 
checking 

• Highest quality ceramic RAM 
chips used throughout 

• IBM-compatible serial channel 
with selectable address and 
6-foot cable 

• IBM-compatible parallel printer 
adaptor with selectable address 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 


If you're looking for a multi¬ 
function board, you’re faced with 
a bewildering array of functions, 
manufacturers, and prices. It's 
important to select the right card 
for your present and future needs. 
Pure Data offers a variety of high- 
quality expansion boards designed 
for the utmost in reliability and 
flexibility. We invite you to make 
comparisons with other brands. 
Our support software and docu¬ 
mentation is the most complete 
available. Surprisingly enough, our 
products cost a lot less than you 
would expect. All of our IBM Per¬ 
sonal Computer products are cov¬ 
ered by a one year limited warranty, 
with a technical support hot-line 
and guaranteed 48-hour service. 


PDI464-SS 

• Up to 256K of RAM, fully 
socketed, with parity generation/ 
checking 

• Highest quality ceramic RAM 
chips used throughout 

• Two IBM-compatible serial chan¬ 
nels with selectable addresses, 
6-foot cables 

• Serial channels feature modem/ 
printer configuration jumpers 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 



Pure 
Data Ltd 

950 Denison Street, # 17, 

Markham, Ontario, Canada L3R 3K5 
3 (416) 498-1616 3(416)475-2424 


Pure Data products are available through. 



OnTrak 


DATA SYSTEMS 


2974 LBJ Freeway, Suite 200, 
Dallas, Texas 75234. 
Telephone (214) 620-8000 


Keysoft international, Computerland, 
Computer Innovations, The Answer 
and others. 
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WORD 

P/R/O/C/E/S/S/O/R 

FILE 

C\0\N\V\E\R\S\I\0\ N 

A BASIC program that provides a partial solution 
to the problem of converting text files among 
WordStar, VolksWriter, and Easy Writer. 


Jim Glass 

VolksWriter is simple to use and 
easy to learn. WordStar is powerful, 
but difficult to use and learn. Ea- 
syWriter II is popular and powerful. 
But the files created by one cannot 
be used directly by the others. 

In my office, we are beginning 
to use an IBM PC for word-process¬ 
ing tasks. We have both Volks¬ 
Writer and WordStar. Some of the 
staff members use EasyWriter at 
home for composing drafts of 
documents. 

The ideal situation would be for 
the secretarial staff to learn and use 
WordStar and the technical staff to 
learn and use VolksWriter. The sec¬ 
retaries can handle the increased 
complexity of WordStar because 
they have previous experience on 
other word-processing systems, and 
because they will keep their knowl¬ 
edge fresh through constant use. 
The engineers don't have time or 
need to learn WordStar, and 
VolksWriter fits their need for a 
simple word-processor for draft 
documents. 

The problem is that once an en¬ 
gineer has completed his or her 
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draft (which may be only a part of a 
larger document written by several 
persons), it cannot be read into 
WordStar. This is because Volks- 
Writer, EasyWriter, WordStar, and 
other word processors each use dif¬ 
ferent conventions for indicating 
paragraphs, ordinary lines of text, 
over-struck lines, and so forth. Ac¬ 
tually, WordStar can read a 
VolksWriter file, but the text can¬ 
not be reformatted within Word¬ 
star, because each line is interpret¬ 
ed by WordStar to have a "hard" 
carriage return at its end. The 
VolksWriter end-of-paragraph 
marker is interpreted by WordStar 
as a ctrl-T ( T) symbol, so all occur¬ 
rences of this symbol must be re¬ 
moved from the file after it is read 
in by WordStar. 

Reading a WordStar document 
into VolksWriter is even worse: 
WordStar, for reasons known only 
to MicroPro, adds 128 to the ASCII 
values of some of the characters in 
the file. This apparently gives 
VolksWriter indigestion; it crashes 
when it tries to read an unmodified 
WordStar file. 

Similar problems exist when 
reading a document EXPORTed 


from EasyWriter into either Word¬ 
Star or VolksWriter. 

Conversion of text files among 
WordStar, VolksWriter, and Easy¬ 
Writer is a problem that anyone 
who owns iliore than one of these 



(lading a 


indigestion; it 


Wordstar document 

gives Volkswnter 


crashes when it tries 


to read an 


unmodified Wordstar 


file. 


word-processors will face sooner or 
later. I have written a BASIC pro¬ 
gram to provide a partial solution to 
this problem. It is shown in listing 
1, which follows this article. This 
program is intended to be compiled 
and run as an "EXE" file using the 
Basic Compiler. It will work under 
the interpreter, but be warned that 
the interpreted version is rather 
slow. I recommend the compiled 
version for production work, but 
you can eat lunch or read the 
paper if the need for conversion 


is infrequent. 

How it Works 

The program works by reading the 
source file a character at a time. It 
builds a "test string" out of the in¬ 
coming characters, and then tests it 
for sequences with special meaning 
to the "source" word-processor. 

(See table 1 for a summary of con¬ 
trol sequences for the word-proces¬ 
sors handled by this program.) It 
then substitutes characters that 
have equivalent functions under 
the "target" word-prcessor. Finally, 
the program builds a second string 
in memory by means of the BASIC 
"append" operator and dumps the 
string to the output file when its 
length approaches the maximum 
length permitted for a string 
variable. 

The converter is table-driven; 
that is, all defined control character 
sequences are contained in tables 
that are searched for a match with 


fim Glass is a project engineer with the 
Rocketdyne Division of Rockwell Engineer¬ 
ing, where he builds computer models of 
rocket engine and missile systems to opti¬ 
mize their design. He is also the president of 
his local computer club. 
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PA^rAT 
PROGRAMMERS 

Blaise Computing’s productivity tools 
allow the IBM Pascal programmer to 
develop reliable software taking full 
advantage of the capabilities of the 
IBM Personal Computer. All pack¬ 
ages have a comprehensive Reference 
Manual, extensive examples and sam¬ 
ple programs. 


VIEW MANAGER $275 

The screen support system of a main¬ 
frame for the IBM Personal Com¬ 
puter. Screens are constructed with a 
powerful Screen Painter supporting 
any attribute or color, and the 
screens are scored efficiently in 
a Screen Database. A Pascal unit 
supports access to screens and true 
block mode data capture and display . 
Demo diskette and User Manual $33. 


tools si 25 

Total strtng capability, complete 
screen access, keyboard handling, 
a graphics interface, access to all 
BIOS functions, and much more is 
provided in n procedures. Six units 
are care fully crafted and documented 
to give you the information and flex¬ 
ibility you need. Everyone using 
IBM Pascal should have TOOLS. 
User Manual $30. 

SOURCE CODE INCLUDED 


TOOLS 2 $100 

I he power oi DOS 2.0 is supported 
using high level Pascal procedures. 
Program chaining, DOS internal and 
external command execution, use of 
all available memory, extended file 
handling, and other utilities are 
some of the features provided. A 
general DOS gate allows you to 
access any DOS function from Pas¬ 
cal. I hese are the extensions to 
Pascal you have been waiting for. 
User Manual >30. 

SOURCE CODE INCLUDED 


J 


VIEW MANAGER, TOOLS and TOOLS 2 
run on the IBM Personal Computer and the 
XI TOOLS 2 requires DOS 2.0; TOOLS and 
VIEW MANAGER can be used with any 
version of DOS. 


I3D 


BLAISE 

COMPUTING 

INC. 


1609 ACTON STREET 
BERKELEY, CALIFORNIA 94702 
(415) 524-6603 
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LISP 

For The 

IBM 

Personal Computer 


THE PREMIER LANGUAGE 
OF ARTIFICIAL INTELLIGENCE 
AVAILABLE 
FOR YOUR IBM PC 


►DATA TYPES 

Unlimited Precision Integers 
Moating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Functions 

► MEMORY MANAGEMENT 

Dy namic Allocation 
Compacting Garbage Collector 
Pull Memory Space Supported 

► FUNCTION TYPES 

Cal I-By-Nam e/Call-By-V alue 
Fixed/Variable Number Of 
A rgu men ts 
Macros 

Machine Language/Interpreted 
Over 150 Primitive Functions 

► 10 SUPPORT 

Multiple Display Windows 
Cursor Control 
All Function Keys Supported 
Read And Splice Macros 
Disk Files 

► POWERFUL ERROR 
RECOVERY 

►8087 SUPPORT 

► LISP LIBRARY 

P.d it or And Formatter 
Package Support 
Debugging Functions 
.OBJ File Loader 

►RUNS UNDER PC-DOS 


IQLISP 


from 


f <1 Integral Quality 

P. 0. Box 31970 
SEATTLE, WA 98103-007 
(206) 527-2918 


5!4 diskette and manual 175.00 
manual only 30.00 

(Wash. State residents add sales tax) 
VISA and Mastercard Accepted 
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WORD FILE PROCESSOR 
CONVERSION CONTINUED 

the incoming source test. The 
equivalent characters for the target 
word-processor are then substitut¬ 
ed, again from tables. I have tried to 
minimize special-case coding in or¬ 
der to keep the converter as general 
as possible. However, there are a 
couple of instances where this was 
unavoidable. These cases included 
handling of WordStar's super-and 
subscript toggles (because the same 
character is used to both turn on 
and turn off the function) and dis¬ 
criminating a paragraph from a 
wrap-around line (because ASCII 
character 13, carriage return, occurs 
in both situations and sometimes 
"fooled" the converter). 

These instances of "special 
coding" mean that you must be 
careful in using the "roll-your- 
own" options. If you read in a "user 
defined" table that is identical to, 
say, the VolksWriter table con¬ 
tained in the program, it will not 
function identically to the VW 
menu choice, due to the special 
code that depends on the index of 
the menu item. This is an unfortu¬ 
nate but unavoidable result of hav¬ 
ing to resort to special code, and 
somewhat limits the usefulness of 
the user-defined options. 

The program corrects the larg¬ 
est differences in file format, per¬ 
mitting a file to be transferred from 
the source format to the target for¬ 
mat. Some remaining differences 
must still be corrected by hand. The 
majority of such differences occur 
when converting from WordStar to 
another word processor. The Word¬ 
Star dot commands, used to control 
printing of the document, cannot 
be handled by the converter, and 
must be fixed by the user after con¬ 
version. VolksWriter also uses dot 
commands, though not as many as 
WordStar, and these are also not 
converted. 

The program is fully menu-driv¬ 
en, and I've tried to make it easy to 
use. It prompts the user for all in¬ 
puts, and performs some error trap¬ 
ping. Among the features included 
in the program are as follows: 
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THE BUSI NESS MANAGER 

A complete software solution 
packaged 


GENERAL LEDGER 


ACCOUNTS RECEIVABLE 
BILLING 
INVENTORY 
ACCOUNTS PAYABLE 


PAYROLL 


WORD PROCESSOR - WORDSTAR™ 
SPELLING CHECKER -SPELLSTAR™ 
FILE MANAGEMENT - MAILMERGE™ 


ELECTRONIC SPREADSHEET- REPORT MANAGER 

Application generator plus 3-dimensional spreadsheet w/graphics 


RELATIONAL DATABASE MANAGEMENT SYSTEM 

Micro RIM™ (True mainframe capabilities) 


★ All software installed on hard disk, initialized and ready 
to run. 

★ Fully menu driven operating environment. 

★ General Ledger comes with a chart of accounts and is 
fully interactive with Accounts Receivable, Billing, 
Inventory, Accounts Payable and Payroll. 

★ Data may be directly transferred between MicroRIM, 
Report Manager and Wordstar. 

★ Unlimited free phone consultation to dealers. 

★ 90 days free phone consultation to end users. 

★ 1 year warranty on all hardware. 


THE BUSINESS MANAGER 

1420 E. Edinger Ave., Suite 115, Santa Ana, CA 92705 

( 714 ) 836-3560 

IBM is a Reg. trademark of IBM Corp. Wordstar, Spellstar and Mailmeuge are Reg. t^demarkslbf MicroPro International. 
Report Manager is a Reg. trademark of Datamension Corp. Prices and specifications subject to change without notice. 
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ATTENTION DEALERS: 
Call today to find out more 
about our dealer program 












































WORD FILE PROCESSOR 
CONVERSION CONTINUED 



GET IBM ■PC Capacity at a Fraction of IBM’S Price! 


I pr New NETR0NICS16 Bit EXPLORER 88-PC Kit 

W Starts at Just -Accepts All IBM Peripherals. 

It’s true! How you can enjoy the power of the □ IBM compatible keyboard...$299 95 
Intel 8088—the same microprocessor which -“**** -- 
powers the IBM-PC—and run any program com¬ 
piled for the IBM-PC...starting at only $399.95! 

Take this easy, low cost way to learn 16-bit 
technology! Two-board system features: 

1. 8088 mother board with 5-slot expansion 
bus; accepts any hardware designed for 
IBM-PC; and 

2. 64K memory board, expandable to 256K; 
with IBM compatible RS232 communica- 
cations port. 


m 


■mi 


i 

I Any disk-operating system which works on the 
IBM will work directly on the EXPLORER 88-PC. 

I and all programs compiled for the IBM will run 
on it. 

| The system monitor ROM included in the Starter 

■ system features a user-friendly operating system 
that allows easy program generation and debug- 

I ging. The commands include display/modify 
memory...display/modify registers...input/output 

■ data to 1/0 ports...block moves...single-step 
trace mode...go/run with optional breakpoint 

I and register reports...cassette load/save with file 
labels...plus a complete system test program 

■ that tests and reports condition of ROM, RAM. 

cassette interface, timer, DMA controller, inter- 
■ rupt controller, and the communications port. 

■ ■ These test programs not only allow easy debug¬ 
ging of software but they serve as hardware and 
_ software learning tools. 

| The EXPLORER 88-PC STARTER KIT includes a 
mother board, memory/i/O board, al components 
needed, sockets for IC’s used, one 62-pin bus 

■ connector and complete assembly/test instruc¬ 
tions. All you need is a soldering iron, solder, a 

■ power supply, and a standard RS232 terminal 
(Netronics has 2 low-cost ones to choose from). 
Explorer 88-PC Starter Kit...$399.95 
+ 10.00 p&i 

□ (wired & tested, add $100.00) 

□ Extra 62-pin connectors at $4.25 ea. 

1.00 p&i. 

Use your own terminal with the EXPLORER 88-PC 
_ or, if you plan to expand it to be fully IBM com- 

I patible, we offer our IBM compatible keyboard 
and an IBM compatible color graphics board 
— (only available wired and tested). 


□ Special IBM compatible system: with key¬ 
board, color graphics board, floppy disk 
controller, 64K RAM, cabinet, standard 
power supply and a single 5 V 4 " floppy drive 
$1899.95 + 25.00 p&i. 

IBM compatible hard disks, built-in modern 
board, eprom burner, print buffer system plus 
more will be available shortly. 


Over 100 EXCLUSIVE Products and Kits— 
including the ‘Speak Easy’ universal voice 
synthesizer, a Diagnostic card with built-in 
logic probe for the IBM-PC, terminals, moni¬ 
tors, the ELF and EXPLORER 85 computers, 
and much more, are described in our up- 
comin^catalog. It’s yours FREE if you check 


I 


i 

1 

1 


j^only available wired and tested). 


10.00 p&i. 

□ IBM compatible color board...$299.95 

+ 10.00 p&i. 

□ Additional ROM required...$35.00. 

Set your own pace! Invest and learn, at the rate 
YOU want! Add to your EXPLORER 88-PC: 

Deluxe heavy-duty steel cabinet that houses 
either two 5V4” floppies or a 5Vi” hard disk 
with one floopy. This cabinet features a 
brush-finish front panel and a wood-grained 
sleeve. 

□ EXPLORER 88-PC Cabinet...$199.95 
+ 18.00 p&i. 

A heavy-duty open frame power supply 
with fan that can be used in your own cabi 
net or installed into the Netronics cabinet is 
available as follows: 

□ 10 amp power supply for system + 2 flop- 
pies...$149,95 + 8.00 p&i. 

□ As above + extra power for 1 hard disk... 

$169.95 + 8.00 p&i. 

□ IBM compatible disk controller board. Con¬ 
trols four 5Vi" floppy drives (w/2 drive 
cable). Available wired and tested only... 

$250.00 + 8.00 p&i. 

□ Monitors and BIOS source listings: available 
on either disk or hard copy at $35.00. 

Please specify format and system required. 

□INTEL 8086/8088 user manual...$15.00 
+ 1.50 p&i. 

□ THE 8086 BOOK by RECTOR & ALEX.. 

$16.00 + 1.50 p&i. ’ “p 4 j" stands for “postage and insurance". 

CALL TOLL FREE 1-800-243-7428 lor Charge Card Orders. 

In Conn., call 203-354-9375, Conn. res. add sales lax. 

TO ORDER BY MAIL. CHECK BOXES FOR PRODUCTS DESIRED AND MAIL ENTIRE AD TO' 

fcv NETRONICS R&D LTD. 

333 Litchfield Rd., New Milford, CT 06776 

□ Amount enclosed 

Acct. No._ 

Signature_ 

PRINT NAME_ 

Address_ 


For Canadian orders 
please double the amount 
of p&i shown. IBM-PC is a 
registered trademark of 
Corporation. 



Charge my □ VISA 
_Exp. Date_ 


G MASTERCARD 


City 


State 
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• Support for four popular word 
processors, including WordStar, 
WolksWriter, EasyWriter, and 
EDLIN; 

• Ability to accept a user-specified 
definition of up to two additional 
processors. Once specified, these 
definitions may be stored to disk 
and re-loaded at a later time. 

• Estimates time required to proc¬ 
ess an input file based on length of 
the file. Also presents a running 
character/word count as processing 
proceeds. The time estimate is val¬ 
id only if the program is run as a 
compiled rather than interpreted 
program. 

The program does not convert ev¬ 
ery conceivable sequence of control 
characters from the source word- 
processor, but it does convert the 
most frequently used ones. The 
functions supported are 

• Understriking 

• Bold Face Text 

• Shadow Text 

• Superscripts 

• Subscripts 

• Wordwrap 

• Paragraph Markers 

• Strips WS "soft" hyphens, 

except at the end of a line 

Other functions may be easily add¬ 
ed to the program because of its 
table-driven nature. 

EasyWriter and EDLIN 

When using the program with Easy¬ 
Writer II, conversion is limited by 
the way in which EasyWriter stores 
documents. Unlike other word pro¬ 
cessors, the IBM PC version of 
EasyWriter does not store its docu¬ 
ments in standard DOS files. In¬ 
stead, documents are stored in a 
large DOS file called a file folder, 
which may contain several docu¬ 
ments at once. EasyWriter provides 
IMPORT and EXPORT functions, 
which can move a DOS file into a 
file folder or place a single docu¬ 
ment in a DOS file. However, these 
utilities work havoc on any format 
control characters in the 
documents. 
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mr “WHY PAY MORE" _ 
jri COMPARE THESE PRICES \ 

MC-P APPLICATIONS 

BRINGS SOFTWARE & HARDWARE 
AT UNBEATABLE PRICES 




SOFTWARE 


LIST OUR 

ASHTON TATE 

dBase II . 700 395 

Financial Planner . 700 452 

CONTINENTAL 

Home Accountant. 150 96 

Property Management. 495 320 

EMERGING TECHNOLOGY 

Edix/Wordix . (either) 129 

FOX & GELLER Quick Code 184 295 

HOWARDSOFT 

Real Estate Analyzer II. 250 162 

Creative Financing. 250 162 

LIFETREE 

Volkswriter. 195 129 

LOTUS — 1-2-3. 495 325 

MICROPRO 

Word Star . 495 275 

Spell Star. 250 162 

Mail Merge. 250 162 

Data Star. 295 176 

SuperSort. 250 149 

Calc Star. 145 86 

Info Star. 495 320 

Reoort Star. 350 221 

MICROSTUFF Crosstalk . 195 117 

MICROSOFT 

Multi Plan. 275 168 

Flight Simulator. 50 33 

PBL CORPORATION 

Personal Investor. 145 94 

PEACHTREE 

General Ledger. 600 355 

Account Payable. 600 355 

Account Receivable. 600 355 

Peach Pack. 595 300 

SOFTWARE PUBLISHING 

Pfs:File ....... 140 91 

Pfs:Report. 125 81 

SORCIM 

SuperCalc. 195 130 

Super Writer. 295 195 

SNAPSE File Manager . 150 97 

VISICORP 

Visicalc. 250 165 

Visifile. 300 198 

VisiTrend/Plot. 300 198 

VisiSchedule. 300 198 

VisiWord. 375 240 

Desk Top Plan 1. 300 210 


LOTUS 1-2-3 

$ 325 00 

dBASE - II 

$ 395 00 

WORD STAR 

$ 275 °° 

VOLKSWRITER 

$129°° 

MULTIPLAN 

$- 168 °° 


TANDON TM100-2 
$225°° 
OKIDATA 92 
$49000 

AMDEK COLOR II 

Hi Res RGB 

$425°° 

AST MEGA PLUS 64K 

$ 320 °° 

NOVATION J-CAT 

$105°° 


HARDWARE 


LIST OUR 

HAYES MICROCOMPUTER PRODUCTS 


Stack Chrono. (RS-232).... 

$249 $182 

Stack Smart Mod (RS-232) . 

.. 289 

214 

Smart Mod 1200 (RS-232). 

. 699 

505 

MICROSOFT 

64-K Ram Card (IBM) . 

. 350 

245 

256-K Ram Card (IBM) . 

. 875 

612 

NOVATION 

J-Cat. 

. 149 

105 

Smart-Cat 103/212 . 

.. 595 

416 

Smart-Cat 103. 

. 249 

174 

KRAFT 

Joystick . 

.. 70 

4b 

Paddle. 

50 

33 

T G PRODUCT 

Joystick . 

.. 65 

42 

Track Ball. 

65 

42 


ELECTRONIC PROTECTION DEVICES 


Lemon. 

60 

39 

Lime. 

90 

58 

Orange. 

140 

91 

Peach . 

98 

63 

AST RESEARCH 



Meqaplus 64K . 

395 

320 

QUADRAM 



Quadboard 64K . 

395 

285 

Quad 512 + 64K . 

325 

240 

TANDON 



TM 100-2 Drive. 

395 

225 

64-K Chip Set (9 Chips) . 

95 

55 

VERBATIM DISKETTE 

. 49 

24 

5-1/4” S/S D/D 



PRINTERS 



Epson FX 100. 


769 

Brother H-R 1 . 


725 

Mennesman Tally MT 160L .. 

798 

625 

NEC 8023A . 


395 

Okidata 92 . 


490 

Okidata 93 . 


875 

Panasonic KPX 1090 

550 

435 

MONITORS 



Amdek 12” 310A . 

230 

169 

Amdek 12” 300A . 

199 

155 

Amdek Color 1 . 

399 

291 

Amdek Color II RGB Hi-Res 

529 

425 

Panasonic TR120 Green .... 

220 

165 

Panasonic CT 160 Color.... 

399 

305 

Princeton Graphics . 


485 


CALL FOR OTHER SOFTWARE & HARDWARE PRICES 


MC-P APPLICATIONS 

111 W. St. John St., Suite 230G., 

San Jose, CA 95113 Phone (408) 293-3360 

HOURS: 8 a.m. to 5:30 p.m. — Mon. - Sat. 

(Phone Orders Only on Sat.) 


TERMS: All prices subject to change. Cashier’s check/MO/ 
Bank Transfer. Allow time for company or personal checks to 
clear. Prices reflect cash prepaid discount. VISA/MASTER 
CARD/COD/PO’s 3%. California residents add sales tax. 
SHIPPING: $2 per item for UPS surface ($6 for Blue Label) 
within continental USA. 
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On EXPORT, all EW control in¬ 
formation is stripped from the doc¬ 
ument, leaving the resulting DOS 
file in plain vanilla EDLIN format. 
No end-of-paragraph, superscript¬ 
ing, boldfacing, etc., information is 
retained. On IMPORT, any charac¬ 
ters that are not straight ASCII let¬ 
ters, numerals, or punctuation are 
replaced by a question mark ("?"), 
even those used by EasyWriter 
itself. 

The converter thus does not at¬ 
tempt to do much to files specified 
as EW source files (i.e., those EX¬ 
PORTED from EasyWriter), be¬ 
cause there isn't any control infor¬ 
mation to convert. It will convert 
another source into an EW-com- 
patible format suitable for IM¬ 
PORT, but this will consist primar¬ 
ily of removing all those control 
sequences that EW would flag with 
a If future releases of EW give 
the user the option of stripping or 
not stripping control characters, 
the program can easily be modified 
to take advantage of this. 

EDLIN, while not really a 
word-processor, is also one of the 
programs supported. Because ED¬ 
LIN does not use special control se- 


Figure 1 

Word-Processing Conversion Source—1 WORDSTAR (WS) 

Program—First Screen Target—2 VOLKSWRITER (VW) 

3 EASYWRITER (EW) 

4 EDLIN (ED) 

5 USER1 (US1) 

6 USER2 (US2) 

Enter Index, Name, or abbreviation for source word-processor? 

Enter Index, Name, or abbreviation for target word-processor? 2 

Do you wish to see the text displayed as it is processed? yes Strike any key to continue 

Figure 2: File Selection and Start of Processing 

Enter source ( WORDSTAR ) file name ? wsfil 
Enter target ( VOLKSWRITER ) file name ? vwoutl 

wsfil is approximately 4480 characters in length. Estimated time to process this file is 1 
MIN 39 SEC 

Processing ... 6 characters, 1 words. (Paragraph) 

Figure 3 User-Specified Processor Prompts 

Enter source ( VOLKSWRITER ) file name ? glass.art 
Enter target ( USER1 ) file name ? glass.wp 

glass.art is approximately 12735 characters in length. Estimated time to process this file 
is 7 MIN 35 SEC 

User-Defined Target Processor Definition 
Do you wish to retrieve a definition ? n 

Enter the number of characters used to denote the end of a wrap around line? 1 Enter 

ascii (dec, hex, or octal) values of these 1 characters &015 

Enter the number of characters used to denote the end of a paragraph? 2 

Enter ascii (dec, hex, or octal) values of these 2 characters &HC, &HC 

Enter the number of characters used to denote an overstruck line? 0 

Enter the number of characters used to denote a boldfaced line? 1 

Enter ascii (dec, hex, or octal) values of these 1 characters &0235 

Enter the number of characters used to turn off a boldfaced line? 1 

Enter ascii (dec, hex, or octal) values of these 1 characters &0234 

Enter the number of characters used to denote an understruck phrase? 0 

Enter the number of characters used to turn OFF understriking? 


Table 1. Control Sequences 


Word- 

Processor 

Word- 

Wrap 

Para- 

graph 

Over- 

Strike 

Bold- 

Face 

Shadow 

Print 

Under- 

Score 

Super- 

Script 

Sub- 

Script 

WordStar ~~~ ~ “ ~ - 

DEC ASCII 
Character 

141, 10 
i, |LF| 
(blank) 

13, 10 

ICR), (LF) 

13 

|CR] 

02 

04 

19 

20 

22 

On Screen 

< 

+ 

'B 

D 

*S 

T 

“V 

Volkswriter ~ -- 

DEC ASCII 
Character 

On Screen 

13, 10 
(CRJ, (LF) 
(blank) 

20, 13, 10 13, 13, 10 27, 69 

H iCRI, |LF| |CR|, ICR], [LF| |ESC|, E 

K 1 |ESC|E 

27, 71 
(ESC], G 
|ESC|G 

27, 45, 1 
[ESC], - 
|ESC|- 

24 

25 

EasyWriter - ~ - 

DEC ASCII 

i?) 

(?) 

(?) 

(?) 

(?) 

(?) 

m 

/ 7 \ 

Character 

On Screen 


(?) 

(?) 

1 • / 
i?) 

1 • / 

(?) 

0 / 

1?) 

i-J 

(?) 

(?) 

(?) 

EDLIN ---- 

DEC ASCII 

13, 10 

13, 10 

13, 10 

13 

27, 69 

27,71 

27, 45, 1 

27, 83, 00 

27, 83, 01 

Character 

ICR), (LF) 

ICR), (LF) 
ICR), (LF] 

ICR] 

[ ESC), E 

|ESC),G 

[ESC|- 

[ESC|,S, 

[ESC],S, 

On Screen 

(blank) 

(blank) 

| blank] 

T 

*G 

% 

'S 

S 


Notes: 

''Character'' refers to ASCII character as shown in Appendix G of the IBM BASIC Manual. 

On Screen refers to appearance of control sequence on the screen of the source word-processor. 

Question marks indicate unusual EasyWriter file structure. See text of article. 

EDLIN (and some Volkswriter) character sequences assume EPSON printer. 

Only “ON'' sequences are shown for the sake of brevity. “OFF'' sequences can be found in EPSON printer manual 
ICR | denotes carriage-return, (LFj denotes line feed. 

(ESC) denotes ESCAPE (027): using actual escape will cause table to print incorrectly. 
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ANNOUNCING 

Xxoi/esr 

THE 


XyWrite II 


WORD PROCESSOR 

o 

FOR THE IBM PC 

o 

*- -^ 



from 


J>CxQi/£sr 



We hereby make you an UNBELIEVABLE OFFER: 

For only $7.00 ($5.00 for the disk, and $2.00 for handling), we will send to you a DEMO DI5K of 
XyWrite II, THE ONLY WORD PR0CES50R to take advantage of the 5PEED and POWER of the IBM PC. 

We believe in our program so we want to make it easy for you to try it. We want you to compare 
XyWrite II against the rest. You will quickly see the lightning responsiveness of the program: 
it’ll take your breath away. 


FASTEST PROGRAM ON THE MARKET 

SIMULTANEOUS MULTIPLE FILE ACCESS 

SPLIT SCREEN WRITING (HORIZONTAL OR VERTICAL) 

SPLIT SCREEN EDITING (MOVE TEXT BACK & FORTH) 

HORIZONTAL SCROLLING 

EDIT OR WRITE WHILE PRINTING 

INTEGRAL MATH PACKAGE 

COLUMNAR POSITIONING 

INDEXING, FOOTNOTES, HEADERS/FOOTERS 
and MUCH, MUCH MORE 

Find out what real speed power is on your IBM PC. Compare XyWrite II with WordStar. EasyWriter 1.1 and 
II, Benchmark 3.0, PowerText, Volkswriter, FinalWord, Select, WordPlus, PerfectWriter - 
or any of the others. 

You have nothing to lose. The high quality diskette is yours to keep. When you decide to buy 


XyQuest Inc. 

P.O. Box 372 
Bedford, MA 01730 


XyWrite II, you receive a $7.00 discount off the list price. 
Call or write us today at (617) 275-4439. Ask for John. 

WordStar is a registered trademark of MicroPro International. Benchmark is a registered 
trademark of Metasoft Corp. PowerText is a registered trademark of Beaman Porter. Inc. Volksw¬ 
riter is a registered trademark of Lifetree Software. Inc. FinalWord is a registered trademark 
of Mark of the Unicorn. Select is a registered trademark of Select Information Systems. WordPlus. 
is a registered trademark of Professional Software. Inc. PerfectWriter is a registered trade¬ 
mark of Perfect Software. EasyWriter is a registered trademark of Information Unlimited Software, 

Inc. IBM and IBM PC are registered trademarks of International Business Machines Corpo¬ 
ration. 
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WORD FILE PROCESSOR 
CONVERSION CONTINUED 


MAKE YOUR 

HI YSELL DECISIONS 

ON LIVE DATA 



• UPDATE PORTFOLIO VALUES IN SECONDS 

• BE IN ON MARKET TRENDS WHILE THEY ARE HAPPENING 

• GET ALL THE INFORMATION YOU NEED TO MAKE INFORMED 
AND TIMELY DECISIONS 


The Software package that automatically loads data from Dow Jones NewB 
Retrieval 1 into your VisiCalc 1 ' with 100% accuracy. No need to manually enter 
data. Allows you to make Investment decisions with all the information in hand. Get 
current data as fast as your broker. Detailed financial data and historical data 
as you need it. 

- 802-229-0368 FOR FASTEST CREDIT CARD ORDERING- 

FROM: SOLUTIONS 

1091 STATE STREET BOX 989 
MONTPELIER. VT 05602 

NAME_ 

COMPANY_ 

ADDRESS_ 

CITY_STATE_ZIP_ 

PHONE (_)_ 

PLEASE CIRCLE YOUR MACHINE MAKE AND MODEL. 

I have: IBM™-PC; TRS-80 1 11/12/16, III; Apple* II+ , HE, or III 

^ SEND-COPIES VIS\BRIDGE/DJ™ So I can use the power of my 

VisiCalc on Wall Street information from Dow Jones. Comes with complete terminal 
package. @ *295.00 each postage paid ORDER TOTAL 


PAYMENT METHOD: CHECK_MASTERCARD_VISA_ 

* _ 

EXPIR. DATE_SIGNATURE __ 


802-229-0368 

TCM 176 on SOURCE 

70035,1377 on COMPUSERVE 


□ SEND MORE INFORMATION ON: VIS!BRIDGE/ DJ. VIS\BRIDGE/REPORT 
SORT, AND GENERAL LEDGER. 


Ask about multi-copy Corporate or Institution discounts. 

lrBd ,^ lark k ^Solutions Inc. VrnrCMC . ,™drm^k of V..,Corp • 


trademark of Tkndy Corp IBM™ PC is 
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The Encryptor™ 

For Secure Microcomputer Data 


If anyone can read your microcomputer data, it’s subject to 
tampering and theft. With The Encryptoryour data looks like 
this: 


l|: * > c l < ! - y XI... 4 u •' h > \ T C j / Y F it. I... R.3 L it. KIH F 


— and your system is secure . 


The Encryptor'" is a high-speed, plug-in board that encrypts 
data. With it, you can encrypt data at a stand-alone 
microcomputer or at a terminal. Encryption can be done for data 
file storage or transmission over a communications line. The 
Encryptorcomplies with the national Data Encryption Standard 
(DES) and can be adapted to a variety of micro-computers and 
terminals. 



Futurex Security Systems 

9700 Fair Oaks Boulevard 
Fair Oaks, California 95628 
(916) 966-6836 

A Division of Jones Futurex, Inc. 


quences, the converter's internal 
tables are set up with standard EP¬ 
SON control sequences. These can 
be read and written by EDLIN, and 
will cause the proper operations on 
Epson-type printers if the file is 
printed. Note that because EDLIN 
does not have a special way of indi¬ 
cating the end of a paragraph, the 
program assumes that paragraphs 
are denoted by two successive 
CR/LF pairs. This would be normal 
if paragraphs were separated by a 
blank line. 


User-Input Definition 
As I mentioned above, you may de¬ 
fine up to two "roll your own" 
word-processors and thus custom¬ 
ize the program for your own needs. 
When you specify either USER1 or 
USER2 (menu items 5 or 6) as one of 
the word-processors, the program 
will prompt you to enter the char¬ 
acters used by the word processor 
for the various functions. Character 
sequences are entered in two parts: 
first, the user enters the number of 
characters used for each function, 
then the ASCII values of these char¬ 
acters, separated by commas. The 
values may be entered in decimal, 
hex, or octal using the BASIC nota¬ 
tion (&0 for octal, &H for hex). You 
can also ask for a previously-stored 
table to be used, thus avoiding the 
tedious re-entry of this data. Tables 
read from the disk may also be 
modified to change just one control 
sequence. You can also write a new 
or modified table to disk. 

When you complete the defini¬ 
tion of your user-specified proces¬ 
sor, the program will display a ta¬ 
ble, which shows the character 
sequences you've specified and 
their functions. In this display, the 
carriage-return (ASCII 13) is shown 
as a " symbol (ASCII 155), and the 
line feed (ASCII 10) is shown as an 
"L" symbol (ASCII 192). This sub¬ 
stitution is made in order to make 
the normally-unprintable CR/LF 
pair printable. 


176 


CIRCLE NO. 145 ON READER SERVICE CARD 


PC Tech Journal 















































If you think $1495 for a 10 Mbyte high 
quality hard disk is a good deal, 
then wait until your computer dealer tells 
you about our $695 25 Mbyte tape back-up. 


The Pegasus 10 comes complete with all 
the software and hardware you need to 
start operations. 

If you've outgrown the storage capabilities of your IBM 
PC or compatible computer but haven't grown into the 
giant pricetags on 10 Mbyte hard disk systems, you're in 
for a surprise. 

The price on a complete 10 Mbyte system featuring the 
latest Shugart components just reached an all time low! 

For the first time, just $1495 gets you everything you 
need to start working on your hard disk system: 

■ Top quality SA612 10 Mbyte (formatted) fixed hard disk 
(ST506 compatible) 

■ SASI controller card 

■ Software that runs on DOS 1.1 and 2.0, CP/M 86 

■ Host adapter 

■ Integral power supply 

■ Cables 

■ External custom chassis with additional space for 
either our tape backup, another hard disk, or floppy 
disk drive. 

■ One year warranty 

What's the catch? 

There is none. It's a simple matter of economics. 
Pegasus saw the growing need for mass storage, made a 
commitment to fill this need, purchased thousands of the 
finest quality hard disks, and is now passing the good 
deal along to you. 

The only thing you may be missing in buying the 
Pegasus instead of the IBM XT expansion chassis is 
something you may not need in the first place: eight 
expansion slots, a communications card, three little ini¬ 
tials, and an extra $2,000 out of your pocket. 

What about support? 

Pegasus and your dealer stand behind every Pegasus 
10. If your unit requires maintenance anytime during the 
one year warranty, simply return it to your dealer for 
repair at no charge for parts or service. 

But don't I need a tape backup ? 

We recommend it! That's why we're offering you the 


same great deal on a l A" cartridge tape backup. We've 
watched other companies offer 10 Mbytes of storage and 
forget about the backup altogether. Our tape backup, 
which carries a 90 day warranty, retails for just $695 — a 
small price for over 25 Mbytes of formatted storage and 
lots of peace of mind. 

Where can I buy a Pegasus 10 Mbyte 
system? 

Pegasus systems are available only through dealers. 
So contact the dealer in your area who sells IBM PC or 
compatible computers. If he doesn't have Pegasus, 
chances are he'll carry it soon. Just ask him to call us. We 
will ship him your Pegasus 10 immediately. 

Does Pegasus have larger storage 
systems? 

Absolutely. 27, 65, and 140 Mbyte systems are soon 
available from Pegasus. And the best part is that they, 
too, are breaking new ground when it comes to pricing. 

If you've outgrown 10 Mbytes of storage, ask about the 
larger capacity units. All with the same top quality 
hardware and software and full one year warranty. 


Shugart SA612 Hard Disk 

Cipher 525-CTTape Drive 

Specifications 

Specifications 

12.95 Mbytes unformatted 

32 Mbytes unformatted 

10.416 Mbytes formatted 

28 Mbytes, 1024 byte sectors 

5.0 Mbits/set transferrable 

6 recording tracks 

16.2 msec access time track to track 

Transfer rate (read/write) 500 Kbits/ 

92 msec access time average 

sec 

345 tracks/inch 

78 ips streaming 

Mean Time Between Failure: 11,500 

Va inch tape cartridge (3M DC 60A) 

power on hours 

Standard floppy disk interface (SA450 
or SA 850) 



PEGASUS 

2200 West Higgins Road • Suite 245 
Hoffman Estates, IL 60195 • (312) 843-1090 
Dealer inquiries invited. 
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THE FIRST AND ONLY INDEPENDENT STORE IN NYC 
DEDICATED TO IBM* pc SOFTWARE AND PERIPHERALS 


IN STORE WE DEMONSTRATE MOST PRODUCTS WE SELL 
BY APPOINTMENT ONLY 

STORE HOURS: 9:00 A.M.—5:30 P.M. E.S.T MON.—FRI. 
PC UNC CORP. 29 WEST 38TH ST., 2ND FL., NEW YORK, NY 10018 


TANDONTM 100-2.$239.00 

TANDON TM 50-2. CALL 

LOTUS 1-2-3. . (NO MAIL ORDERS ON LOiy S PLEASE) . CALL 

TK SOLVER. CALL 

QUAD LINK. CALL 


BUSINESS SOFTWARE 

APPLIED SOFTWARE 

VERSAFORM. $275.00 

ASHTON-TATE 

dBASE II (PC DOS). 449.00 

BOTTOM LINE STRATEGIST. 319.00 

FINANCIAL PLANNER. 489.00 

CONTINENTAL 

HOME ACCOUNTANT PLUS. 95.00 

FIRST CLASS MAIL. 89.00 

EAGLE SOFTWARE 

MONEY DECISIONS I & II. 269.00 

FOX & GELLER 

D. GRAPH. CALL 

DIUTIL. CALL 

QUICKCODE. CALL 

HAYES 

SMARTCOM II. 89.00 

IUS 

EASY WRITER II. 245.00 

EASY SPELLER. 139.00 

EASY FILER. 269.00 

EASY PLANNER. 189.00 

LINK SYSTEMS 

DATAFAX. 229.00 

MICROPRO 

CALCSTAR. CALL 

INFOSTAR. CALL 

WORDSTAR. CALL 

WORDSTAR PROFESSIONAL. CALL 

SPELLSTAR. CALL 

MAILMERGE. CALL 

MICROSOFT 

MULTIPLAN. 199.00 

PEACHTREE SOFTWARE 

PEACH GEN LEDGER. CALL 

PEACH ACC RECV. CALL 

PEACH ACC PAY. CALL 

PEARLSOFT 

PERSONAL PEARL. 190.00 

SOFTWARE ARTS 

FINANCIAL MANAGEMENT. CALL 

MECHANICAL ENGINEERING. CALL 

SOFTWARE PUBLISHING 

P.F.S. REPORT. 105.00 

P.F.S. FILE. 115.00 

P.F.S. GRAPH. 99.00 

SORCIM 

SUPERCALC II. 177.00 

SOURCE 

SOURCE. 75.00 

SOUTHEASTERN 

DATACAPTURE. 115.00 

T.M.Q. 

FILE FAX. 145.00 

TEXASOFT 

VERSATEXT. 139.00 


BUSINESS SOFTWARE Cont’d 

VISICORP 


VISICALC. 


189.00 

VISICALC ADVANCED. 


329.00 

DESKTOP PLAN. 


219.00 

VISIFILE. 


219.00 

VISITREND/VISIPILOT. 


219.00 

ENTERTAINMENT & EDUCATION 

APPLE PANIC. 

$ 22.00 

BUG OFF. 


29.00 

COMPUTER FACTS AND FIVE. . . 


22.00 

DEADLINE. 


39.00 

FLIGHT SIMULATOR. 


35.00 

FRIENDLY ARCADE. 


49.95 

FRIENDLY PC INTRO SET. 


49.95 

FROGGER. 


25.00 

GORGON. 


29.00 

HI RES #4. 


29.00 

PC TUTOR. 


65.00 

POOL 1.5. 


25.00 

PROFESSIONAL BLACK JACK. . 


60.00 

SERPENTINE. 


25.00 

SPACE STRIKE. 


25.00 

STAR CROSS. 


29.00 

SUSPENDED. 


39.00 

ZORK 1, II. Ill. 

.. ea. 

29.00 

FUNTASTIC 

BIG TOP. 


29.00 

COSMIC CRUSADERS. 


29.00 

MASTER MINER. 


29.00 

SNACK ATTACK II. 


29.00 


A very; special “Thank You 
| to all of our patrons who 
helped in the making of 
I P. C. Link's opening such a 
- grand success! 

■■ i ■ i ■ i 

EXPANSION BOARDS 

USI COMPUTER MULTIDISPLAY CARD. $379.00 

64 RAM CHIPS. 59.00 

AST CARDS. CALL 

MONTE CARLO CARD. CALL 

l-C-MAGIC CHIP. CALL 

QUADBOARDCARD. CALL 

AMDEK MAI CARD. CALL 




MONITORS 

AMDEK 310A. $189.00 

310G. 179.00 

COLOR I. CALL 

COLOR II. CALL 

NEC JC1203RGB. 759.00 

QUADCHROME. CALL 

DISKETTES 

DYSAN 

S.S./D.D. CALL 

D.S./D.D. CALL 

KANGAROO (10yearwarantee) 

5.5. /D.D.$ 22.95 

D.S./D.D. 29.95 

MAXELL 

5.5. /S.D. 26.00 

D.S./D.D.,. 44.00 

VERBATIM (5 year warantee) 

21144 HEAD/CLEAN KIT. 10.50 

5.5. /D.D. 26.00 

D.S./D.D. 37.00 

HARD DISK DRIVES 

CORVUS HARD DISK6, 11,20 MB. . . . CALL 


MODEMS 

HAYES SMART MODEM.$205.00 

HAYES SMART MODEM 1200. 485 00 

HAYES SMART MODEM 1200B. CALL 

ACCESSORIES 

CURTIS PRODUCTS 

DISPLAY PEDESTAL. $ 65.00 

MONO CABLE. 45.00 

KEYBOARD CABLE. 35.00 

DIABLO RIBBON. 6 35 

EPSON 

TWIN PAK RIBBONS 70/80. . . . 25.00 

FLIP N FILE. 24.50 

KRAFT JOYSTICK. 49 00 

MBI JOYSTICK ADAPTER. 12 00 

DISKETTE CASES. 2.95 

PRINTERS 

DIABLO P32 D-MATRIX. CALL 

DIABLO P38 D-MATRIX. CALL 

DIABLO 620. CALL 

DIABLO 630. CALL 

DIABLO 630 TRACTOR FEED. $249.00 

C ITHO PROWRITER 10P. 390.00 

PROWRITER 10S. 575.00 

PROWRITER 15P. 665.00 

PROWRITER 15S. 729.00 

STARWRITER F-10. 1250.00 

TRACTOR FEED F-10. 250.00 

IDS PRISM 80. CALL 

PRISM 132. CALL 

OKI DATA 92P. 649.00 

93 P. 1009.00 

NEC 8023. 479.00 

SANYO PR5500 DAISY PRINTER. 655.00 

PRINTER CABLE/PARALLEL. 35.00 

All prices listed in this ad are valid till Sept. 30. 1983. ALL 
BRANDS ARE REGISTERED TRADEMARKS. IBM IS A REGIS¬ 
TERED TRADEMARK OF IBM CORP. 


CALL TOLL FREE 800-221-0343 


CORPORATE ACCOUNTS WELCOMED 


IN NEW YORK CALL 1-212-730-8036 


- TERMS AND CONDITIONS - 


All prices reflect 3% cash discount. We reserve the right to repair, replace or return to 
manufacturer for repair, all goods acknowledged faulty or damaged on receipt by cus¬ 
tomer. Customer must call for Return Authorization Number before returning any goods. 
Prompt attention will be given to all damaged and faulty returned goods. Any goods re¬ 
turned for credit are subject to 10% restocking charge, plus shipping charge. No returns 
for credit on any software. Customer must deal with the manufacturer directly if the 
customer finds any false claims made by the manufacturer. Prices subject to change 


without notice. All advertised products are from our present stock and subject to avail¬ 
ability. All goods are shipped U.P.S. surface unless otherwise authorized by customer. 
Add 2% of price, or minimum of $3.00 for shipping. We do not ship C.O.D. Please allow 
one to two weeks for personal or corporate checks to clear. To expidite shipping, send 
money order, certified or cashier’s check, or charge to your VISA— MasterCard.(Minimum 
charge $50.00) N.Y.C. add 8V4% sales tax. N.Y.S. add appropriate sales tax. Terms, 
conditions and prices differ in our store. Prices subject to change without notice. 









































































































































WORD FILE PROCESSOR 
CONVERSION CONTINUED 


Program Operation 
When you start the program, a 
menu is displayed as shown in Fig¬ 
ure 1. You can select a source and a 
target word-processor from the list 
by index number, name, or by ab- 


because these functions must be 
defined for every word processor for 
the converter to work properly. 

Conclusion 

The conversion program presented 
here has solved my problem of in¬ 
ter-converting documents among 
the several that I and my co-work¬ 


ers use. It also represents an exam¬ 
ple of a class of table-driven text 
processing and modifying programs 
that can be used for other tasks in 
dealing with alphanumeric data. I 
hope that others will find it to be 
useful, if only as a study of what can 
be accomplished by a "brute force" 
BASIC program on the PC. ■ 


PCTECH JOURNAL PROGRAM LISTING #1 

100 REM Word-Processor Interconvers ion Program 
150 REM Copyright (C) 1983 by Jim Glass 
300 REM 

250 0EF FNUP$$(X$)*CHR${ASC(X$)+32*(ASC(X$)>96 AND ASCIXS)<123)) 

300 REM 

350 DEFINI A-2 

400 BLDFLG=0:SHDFLG=0:UNDFLG=0:SUPFLG=0:SUBFLG=0 
450 X0=8:Y0=1 

500 SHJ=CHRJ(31): SHIJ=CHR$(30) 

550 IRUE—1;FALSE-Q 

600 N*6 'number of processors (up to 10) supported 

650 DIM NWRP(10),NPAR(10),N0VR(10), N3LDUQ},NUN0(10),NSH0(10),NSUP{10),NSli8(10) 

700 DIM NAMS(10,2),WRP$(10).PARS(10),0VRi(10),BLDS(10),UNDS(10),SH0$(10).SUPS( 

10) ,SUB$(10) 

750 DIM Alt 10).NBLDO(IO).NUNDO(IO),NSHD0(10).NSUP0(10).NSUBO(IO) 

300 DIM 3LOQFFSUO) .UNDOFFSl 10} .SHOOFFJ(10) ,SUP0FFJ.(10) .SUBOFFS(10) 

350 G0SUB 25900 'initialize tables 
900 LSTR«254 
950 REM 

1000 REM determine type of display 
1050 REM 

1100 DEF SEG=SH880Q 

1150 FOR I*«l TO 255 

1200 POKE &H3FFE.IS 

1250 IF P£EK(SH3FFE)<>It THEN 1500 

1300 NEXT 1% 

1350 0EF SEG 


1400 IC0L0R=1 
1450 GOTO 1750 
1500 IC010R=0 
1550 DEF SEG 
1600 REM 

1650 REM get ready for first menu 
1700 REM 

1750 SCREEN O.ICOLOR 
1800 KEY OFF 
1850 WIDTH 80 

1900 IF IC0L0R THEN COLOR 6,0 
1950 CIS 

2000 G0SUB 2550 'MENU 
2050 REM 

2100 REM user processor was selected 
2150 REM 

2200 IF S0URCE>4 THEN PAS=1:G0SUB 5500 'user-defined processor is source 
2250 IF TARGET>4 THEN PAS=2:G0SUB 5500 'user-defined processor is target 
2300 REM 

2350 G0SUB 11850 'file selection 
2400 REM 

2450 G0SUB 12600 'process the files 
2500 END 

2550 PRINT "Word-Processing Conversion Program" 

2600 LOCATE 3,3:CQL0R 3,0:PRINT "Word-Processors supported are:" 

2650 FOR 1=1 TO N:LOCATE 1^4,12:PRINT I;NAM$(1,1);" (";NAM$(I,2)NEXT 

2700 LOCATE N+6,1:PRINT "Enter Index, Name, or abbreviation for'*;:COLOR 4,0: 
PRINT" source “;:C0L0R 3,0:PRINT"word-processor"; 


breviation. You cannot make both 
the source and target word-proces¬ 
sors the same. If an index greater 
than six or less than zero is input, 
the program will re-prompt you for 
a valid input. 

Figure 2 shows the next screen, 
which prompts for the names of the 
input (source) and output (target) 
files. At this point, the program 
prints a run-time estimate, and be¬ 
gins processing the input file. On 
color monitors, the word "Process¬ 
ing..." will flash in red at screen 
bottom, and the character and word 
counts will be displayed as shown. 

Figure 3 illustrates the screen 
that comes up in response to a user- 
specified processor selection in the 
main menu. You may enter zero (0) 
for the number of characters if the 
function you are being prompted 
for is not present in your word pro¬ 
cessor. You may not enter zero for 
wrap-around and paragraph func¬ 
tions (unless you are modifying a 
definition read in from disk). This is 
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No more lost edit changes! 



High performance differential text analyzer! 


New 
text — 
file 


Old 

(reference)- 

text 

file 



Differences to file 
Differences to terminal 
Differences to printer 


Writers! Researchers! Lawyers! Engineers! Programmers! 
Use highly rated COMPARE II. Cut text analysis from hours 
to minutes! 

► PC-DOS, CP/M-86 or CP/M 2.2 

► Scans by word or by line 

► Fast New Algorithm, No file restrictions 

► You can customize for word processor, printer width, file defaults, 

specific work flow, computer languages, 
different highlighting techniques 

► Clear commands, Numerous formatting options 

► Can generate new document with change bars 

Specify When Ordering; Operating System, Computer Type and 
Disk Format. Free brochure and nearly free demo disk available. 


$145.00 


COMPARE II 

Demo Disk (credits to purchase).$12.95 

"We Deliver Productivity" 



1499 Palmetto Park Road 
Suite 218 

TECHNOLOGY, INC. 33432 

PC-DOS and CP/M are trademarks of IBM and Check or COD, Florida residents add 5% sales tax. 

Digital Research respectively. Dealer and Distributor inquiries welcome. 
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Protect 

Software 


Better Protection 

• Allows as many back-up copies as 
needed 

• Protects software copied to hard 
disk 

• Protects against snapshot memory 
devices 

• Available for Apple*, IBM-PC*, 
DEC*, Data General* and more 


10457-J Roselle St. 

San Diego, CA 92121-1582 

Phone 619-453-0303 "Registered Trademarks 


STAFF 


COMPUTER 

TECHNOLOGY 

CORPORATION 


The Kay 

Hardware + Software = 
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SCREEN 


“A Full Screen Text Editor for 
The IBM Personal Computer” 


SCREEN Is Now Available For The IBM Personal Computer. 
This Full Screen Editor Will Provide Users With Text Editing Functions 
Found In No Other Editors. 


* full use of function keys 

* two screens of help menus 

* line lengths to 240 characters 

* complete horizontal scrolling 

* text can be larger than memory 

* full recovery from disk errors 

* file directory from editor 

* file erasing from editor 

* move a block of text 

* copy a block of text 

* delete a block of text 

* convert block to uppercase 

* convert block to lowercase 

* write block to disk 

* read in block from disk 

* search for text 

‘ search and replace text 

* global replace of text 

* center screen 

* exchange two lines of text 

* repeat above line of text 

* split line of text in two 

* merge two lines of text 


* auto insert 

* insert a character 

* delete a character 

* delete a word 

* delete to a character 

* delete to end of line 

* insert 1-99 lines 

* delete 1-99 lines 

* page up one page 

* page up three pages 

* page down one page 

* page down three pages 

* goto beginning of text 

* goto end of text 

* goto absolute page number 

* goto relative page number 

* cursor up. down. left, right 

* cursor to word on left 

* cursor to word on right 

* cursor to end of line 

* cursor to beginning of line 

* print text to printer 

* print block to printer 



Price: $75.00 plus shipping 
Comes with a manual in a 3-ring vinyl binder 
with diskette and function key overlay. 
Requires: IBM PC with 96K and one drive. 


BASIC BUSINESS SOFTWARE, INC. 

P.O. BOX 26311 
LAS VEGAS. NV 89126 
(702) 876-9493 


2750 INPUT V$:FOR 1=1 TO LEN(V$):HI0$(V$,I)=FNUPS$(MIDS(V$,I)):NEXT I 
2800 SOURCE=INT(VAL(VS)) 

2850 REM 

2900 REM if no number input, decode name 
2950 REM 

3000 IF SOURCES THEN 60SUB 5150:S0URCE = INDX 
3050 REM 

3100 REM error-unrecognized name 
3150 REM 

3200 IF S0URCE<0 OR S0URCE>N THEN CIS:SOUND 200,2:GOTO 2550 
3250 REM 

3300 REM indicate source processor 
3350 REM 

3400 LOCATE S0URCE+4,3:C0L0R 4,0:PRINT "Source-->";:PRINT SOURCE;NAMS(S0URCE,1) 
(";NAM$(SOURCE,2)"; 

3450 REM 

3500 REM get target processor 
3550 REM 

3600 COLOR 3,0:L0CATE N+9,1:PRINT "Enter Index, Name, or abbreviation for";: 

COLOR 2,0:PRINT" target ";:C0L0R 3,0:PRINT"word-processor"; 

3650 X1=CSRLIN:Yl=P0S(0)+2 

3700 INPUT VS:FOR 1=1 TO LEN(V$):MID$(VS,I)=FNUPS$(MIDS(VS,I)):NEXT I 
3750 TARGET=INT(VAL(VS)) 

3800 REM 

3850 REM if no number input then decode name input 
3900 REM 

3950 IF TARGET=0 THEN G0SUB 5150:TARGET=INDX 
4000 REM 

4050 REM check for invalid input 
4100 REM 

4150 IF TARGET>0 AND TARGET<N+1 THEN 4450 

4200 SOUND 200,2:LOCATE XI,Y1:FOR 1=1 TO LEN(V$):PRINT " ";:NEXT I 
4250 GOTO 3600 
4300 REM 

4350 REM indicate target 
4400 REM 

4450 LOCATE TARGET+4.3-.C0L0R 2.0:PRINT "Target--**;:PRINT TARGET;NAM$(TARGET,1) 
(“;NAMS(TARGET,2);")“; 

4500 IF S0URCE=TARGET THEN SOUND 60,7:CLS:GOTO 2550 
4550 LOCATE N+11,1:S0UND 1200,2:S0UND 1500,1:S0UND 800,2 
4600 REM 

4650 REM ask if display is desired 

4700 PRINT "Do you wish to see the text displayed as it is processed "; 

4750 INPUT A$:FOR 1 = 1 TO LEN(AS):MID$(AS,I)=FNUPS$(MID$(AS , I)):NEXT I:IF A$ = 

"Y" OR AS="YES" THEN FLG=-1 ELSE FLG=0 
4800 REM 

4850 REM edlin and ew require different paragraph strings on input than output 
4900 REM 

4950 IF TARGET=3 THEN NPAR(TARGET)=2:PARS(TARGET)=CHRS(13)+CHRS(10) 

5000 PRINT "Strike any key to continue" 

5050 X$=INKEY$:IF LEN(X$)=0 THEN 5050 
5100 RETURN 

5150 REM convert name to index 
5200 REM 

5250 FOR 1=1 TO N 

5300 IF NAM$(1,1) = V $ OR NAMS(I,2)=VS THEN INDX = I:RETURN 
5350 NEXT I 
5400 INDX = -999 
5450 RETURN 

5500 REM user-defined processor definition 
5550 CLS:T$="User Input" 

5600 M0DFY=0 

5650 IF PAS=1 THEN A$="Source":IDX=S0URCE ELSE A$="Target":IDX=TARGET 
5700 PRINT "User-Defined ";AS;" Processor Definition" 

5750 PRINT "Do you wish to retrieve a definition INPUT A$ 

5800 FOR 1=1 TO LEN(A$):MIDS(AS,I)=FNUPSS(MIDS(A$,I)):NEXT I 
5850 RD=(AS="Y" OR A$="YES"):IF NOT RD THEN 7150 

5900 PRINT"Enter file name for retreival of processor definition ";:INPUT TS 
5950 OPEN TS FOR INPUT AS #1 

6000 INPUT#1,NWRP(IDX),NPAR(IDX),N0VR(IDX),NBLD(IDX),NUND(IDX) .NSHD(IDX),NSUP( 
IDX),NSUB(IDX),NBLD0(IDX),NUND0(IDX),N$HD0(IDX),NSUP0(IDX).NSUBO(IDX) 

6050 ’DUMS=INPUTS(2,#1) 'throw away cr/lf! 

6100 IF NWRP(IDX)>0 THEN WRP$(IDX) = INPUTS(NWRP(IDX),#1) 

6150 IF NPAR(IDX)>0 THEN PARS(IDX) = INPUTS(NPAR(IDX) ,#1) 

6200 IF N0VR(IDX)>0 THEN 0VRS(IDX) = INPUTS(N0VR(IDX),#1) 

6250 IF NBLD(IDX)>0 THEN BLDS(IDX) = INPUTS(NBLD(IDX) ,#1) 

6300 IF NUN0(IDX)>0 THEN UNDS(I0X) = INPUTS(NUND(IDX) ,#1) 

6350 IF NSHD(IDX)>0 THEN SHDS(IDX)“INPUTS(NSH0(IDX) ,#1) 

6400 IF NSUP(IDX)>0 THEN SUPS(IDX)=INPUTS(NSUP{IDX),#1) 

6450 IF NSUB(IDX)>0 THEN SUBS(IDX) = 1NPUTS(NSUB(IDX) ,#1) 

6500 IF NBLD0(IDX)>0 THEN BLD0FFS(IDX) = INPUTS(NBLD0(IDX) ,#1) 

6550 IF NUN DO(ID X)> 0 THEN UND0FFS(IDX) = INPUTS(NUND0(IDX) ,#1) 

6600 IF NSH00(IDX)>0 THEN SHDOFFS(IDX)=INPUTS(NSHD0(IDX),#1) 

6650 IF NSUP0(IDX)>0 THEN SUP0FFS(IDX)“INPUTS(NSUP0(IDX) ,#1) 

6700 IF NSUB0(IDX)>0 THEN SUBOFFSlIDX) = INPUTS(NSUB0(IDX) ,#1) 

6750 G0SUB 23450 
6800 CLS 
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ADVERTISEMENT 


The Compare II Story 

as told by 
L.L. “Bill” Packer 
Director of Engineering 
Solution Technology, Inc. 


About a year ago, our company had a problem we solved by 
writing a utility program called COMPARE. I was asked to tell the 
story about how COMPARE evolved and why you might want to 
have your own copy. 

This engineering story 
spans about one year. 

Early in 1982, Solu¬ 
tion Technology, re¬ 
ceived a contract to 
implement a hard disk 
file server and data¬ 
base system using IEE- 
488 communications 
links and Digital Re¬ 
search’s MPM-II oper¬ 
ating system. Here’s 
the kicker, the project 
had to be done be¬ 
tween the first of 
February and the mid¬ 
dle of April. In all, I 
had five programmers 
working on seven dif¬ 
ferent computer sys¬ 
tems; some with hard 
disks and some with 
floppies. With so many 
machines, programs 
and archive floppies 
involved, plus an 
around - the - clock 
work schedule, all 
normal source control 
methods were a joke. 

Our two biggest prob¬ 
lems were; what was 
broken when a pro¬ 
gram used to work, 
and who changed 
what when two pro¬ 
grammers “fixed” 
something? I tried a 
number of different 
conventional control 
systems that only held 
the problem at bay. In 
the end, the control 
problem became so 
acute that I assigned 
a couple of my best 
software engineers to come up with a way to compare two source 
files. Well, they designed a traditional file compare program called, 
naturally, COMPARE, and that program made our software con¬ 
trol problem at least manageable. COMPARE 1.1 was effective but 
slow, so we ran it mostly on the hard disks. 

COMPARE 1.1 was a useful program, but it needed work. First 
we had to remove the file restrictions so differences between files 
could be ANY number of lines long. Second, we needed the pro¬ 
gram to be able to compare the two input files in something less 
than an eternity. So back into the lab we went to see what software 
technology could be applied. We added a pinch of database philos¬ 
ophy and a dash of communications technique, and the result was 


COMPARE 1.2... a fast, line oriented file compare program which 
was very useful for programs and data files. 

A short time later we were updating a technical manual for 

another contract and 
had to put change bars 
in each new issue to 
tell the end user where 
the changes were. 
Since text updates 
had been made by a 
number of people at 
different times, we 
attempted to use 
COMPARE 1.2 to lo¬ 
cate all the places that 
had been changed. 
While somewhat suc¬ 
cessful, we still had to 
draw the change bars 
by hand. This was a 
huge waste of time be¬ 
cause the process had 
to be repeated for ev¬ 
ery new issue. Enough! 
Time is money, so 
back into the lab. First 
to add word by word 
scanning and second, 
to be able to generate 
change bars automati¬ 
cally. Again success! 
We created COM¬ 
PARE 1.3. 

We have been sel¬ 
ling COMPARE 1.3 
for nine months now 
with hundreds of sales, 
excellent reviews, and 
customers telling us 
that we have a fine 
text analyzer. We’ve 
been pleasantly sur¬ 
prised at how many 
writers and lawyers 
have been using this 
package successfully. 
Even so, some said, 
“Why don’t you have 
a version for the IBM- 
PC and CP/M-86?” 
We listened. During the first months of 1983, we returned to the lab 
and added the most asked for features to the CP/M-80 version 
then did the code conversions for CP/M-86 and PC-DOS.What 
resulted was COMPARE II. In COMPARE II we give the user 
the ability to customize for his own default file name extensions, 
internal editor file formats, strings for change bars, strings, for dif¬ 
ference highlight on and off, printer width, output to console, full 
document side by side listing, definition of comments (to ignore) 
and much, much more. 

Order COMPARE II directly from your local dealer or Solution 
Technology, 1499 W. Palmetto Park Road, Suite 218, Boca Raton, 
Florida 33432; (305) 368-6226. Single unit price is $145.00. 


Get more than Wordlndex lor less $! 

SduMde 

Users get high speed document finishing for 
WordStar with STARMATE under PC-DOS, 
CP/M-86, or CP/M 2.2. 



STARMATE edited output 
Table of contents 
MultiLevel Index 
List of Figures 
List of Tables 
Extracted Notes 
Extracted Bibliography 


Writers! Researchers! Engineers! Cut document makeup time 
from hours to minutes! 

► Multi-Level Table of Contents 

► Mulit-Level Index 

► Lists of Tables and Figures 

► Numbers Paragraphs (1.2,1.3, etc) 

► Prepares Footnotes 

► Prepares Bibliography 

► Clear commands, Numerous formatting options 

► Reads documents with nested files 

Specify When Ordering; Operating System, Computer Type and Disk 
Format. Free brochure and nearly free demo disk available. 


$MSJt 


STARMATE 

(Special Introductory Price). 

Demo All Disk (credits to purchase)..$12.95 

"We Deliver Productivity" 

1499 Palmetto Park Road 
Suite 218 

Boca Raton, FL 33432 
305/368-6228 



TECHNOLOGY, INC. 


WordStar PC-DOS and CP/Mare trademarks ot 
MicroPro, IBM and Digital Research respectively. 


Check or COD, Florida residents add 5% sales tax. 
Dealer and Distributor inquiries welcome. 
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Screen Management 

FOR 


IBM-PC Pascal, FORTRAN, COBOL & Assembler 

Creates a 160 column by 25 line display buffer. 

The screen, acting as a window, can 
view any section of the buffer. 


Set color, character attributes and cursor position. 
Allows vertical & horizontal scrolling, erasing and more. 
Manipulate one character, one line, 
or whole blocks of text. 

Includes: Tutorial, Example Programs, Complete User’s 
Manual & Quick Reference Card 

$ 49.95 


OM/P/C 

Corporation 


258 Tower Hill Road 
P.O. Box 309 
Chaplin, CT 06235 

(203) 455-0492 
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Load or run more than one program with 

♦ MULTI-JOB” 

For the IBM Personal Computer 


• No special hardware (except memory) required. 

• True timesharing — multiple programs can run con¬ 
currently. 

• Programs can be run simultaneously or one at a time. 

• Up to 9 separate jobs. 

• Works with most programs for the IBM PC. 

• Multiple users can be supported with the MULTI¬ 
TERMINAL MONITOR (MTM) option. 

• PC-DOS and 128K of memory are required. 

• Much more cost effective than buying a second 
machine. 

MULTI-JOB is available for $159 from: 



B&L Computer Consultants 

7337 Northview. Suite B 
Boise, ID 83704 
(208) 377-8088 


MTM is currently available for certain terminals for $59. 

Free brochure listing other B&L Products available upon 
request. 
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6850 PRINT:PRINT "Oo you wish to modify the recovered definition INPUT A$ 
6900 FOR 1=1 TO LEN(A$):MI0$(A$,I)=FNUPS$(MI0$(A$,I)):NEXT I 
6950 CLOSE 1 

7000 IF A $ < > “ Y 11 AND A$o ,, YES" THEN RETURN 
7050 M0DFY=-1 


7100 PRINT"Enter zero for number of characters if no change" 

7150 A$=" denote the end of a wrap around 1ine":K=6:K1=3:G0SU8 23200 

7200 IF NC=0 THEN 7400 

7250 NWRP(IDX)=NC 

7300 LOCATE 7,1:G0SUB 11200 

7350 WRP$(I0X)="":FOR 1=1 TO NWRP(IDX):WRP$(IDX)=WRP$(IDX)+CHR$(A1(I)):NEXT I 

7400 K=9:Kl=4:A$=" denote the end of a paragraph":G0SUB 23200 

7450 IF NC=0 THEN 7650 

7500 NPAR(IDX)=NC 

7550 LOCATE 10,1:G0SUB 11200 

7600 PAR$(IDX)="":F0R 1=1 TO NPAR(IDX):PAR$(IDX)=PAR$(IDX)+CHRS(A1(I)):NEXT I 

7650 K=12:K1=5:A$=" denote an overstruck line":G0SUB 23200 

7700 IF NC=0 THEN 7900 

7750 N0VR(10X)=NC 

7.800 LOCATE 13,1: G0SUB 11200 

7850 0VR$(IDX) = "":FOR 1 = 1 TO N0VR(IDX):0VR$(IDX)=0VR$(IDX)+CHRJ(A1(I)):NEXT I 

7900 K=15:Kl=6:A$=" denote a boldface line H :G0SUB 23200 

7950 IF NC=0 THEN 8150 

8000 NBLD(IDX)=NC 

8050 LOCATE 16,1:G0SUB 11200 

8100 BL0$(IDX)="":F0R 1=1 TO NBLD{IDX):BLD$(IDX)=BLD${IDX)+CHRS(A1(I)):NEXT I 

8150 K = 17:K1=6:A$ = ” turn OFF a boldface line “:G0SUB 23200 

8200 IF NC=0 THEN 8400 

8250 NBLD0(IDX)=NC 

8300 LOCATE 18,1:G0SUB 11200 

8350 BLD0FF$(IDX) = M ”:F0R 1 = 1 TO NBLD0(IDX):BLD0FF$(IDX) = BLD0FF$(IDX)+CHR$(A1(I) 
):NEXT I 


8400 K=20:K1=7:A$=" denote an understruck phrase ":G0SUB 23200 

8450 IF NC=0 THEN 8650 

8500 NUND(IDX)=NC 

8550 LOCATE 21,1:G0SUB 11200 

8600 UN0$(IDX)="":F0R 1=1 TO NUND(IDX):UND$(IDX)=UND$(IDX)+CHR$(A1(I)):NEXT I 

8650 K=22:K1=7:A$=“ turn OFF understriking ":G0SUB 23200 

8700 IF NC=0 THEN 8900 

8750 NUNDO(IDX)=NC 

8800 LOCATE 23,1:G0SUB 11200 

8850 UND0FF$(IDX)="“:F0R 1=1 TO NUND0(IDX):UN00FF$(IDX)=UND0FF$(IDX)+CHR$(A1(I) 
):NEXT I 

8900 PR I NT:PR I NT "Strike any key to continue" 

8950 X$=INKEY$:IF LEN(X$)=0 THEN 8950 
9000 CLS 

9050 K=4:K1=9:A$=" denote a shadowed phrase ":G0SUB 23200 

9100 IF NC=0 THEN 9300 

9150 NSHD(I0X)=NC 

9200 LOCATE 5,1:G0SUB 11200 

9250 SHD$(IDX) = "":FOR 1 = 1 TO NSHD(IDX):SHDS(IDX)=SHD$(IDX)+CHR$(A1(I)):NEXT I 

9300 K=6:Kl=9:A$=" turn OFF shadowing ":G0SUB 23200 

9350 IF NC=0 THEN 9550 

9400 NSHD0(IDX)=NC 

9450 LOCATE 7,1:G0SUB 11200 

9500 SHD0FF$="":F0R 1 = 1 TO NSHD0(IDX):SHD0FF$(IDX)=SHD0FF$(IDX)+CHR$(A1(I)): 
NEXT I 


9550 K=9:K1=11:A$=" denote a superscript ":G0SUB 23200 

9600 IF NC=0 THEN 9800 

9650 NSUP{IDX)=NC 

9700 LOCATE 10,1:G0SUB 11200 

9750 SUP$(IDX) = "":FOR 1 = 1 TO NSUP(IDX):SUP$(IDX)=SUP$(IDX)+CHR$(A1(I)):NEXT I 

9800 K=U:K1=11:A$=" turn OFF superscripting ":G0SUB 23200 

9850 IF NC=0 THEN 10050 

9900 NSUP0(IDX)=NC 

9950 LOCATE 12,1:G0SUB 11200 

10000 SUP0FF$(IDX)='"*:FOR 1=1 TO NSUP0(IDX):SUP0FF$<IDX)=SUP0FF${IDX)+CHR$(A1( 
I)):NEXT I 

10050 K=14:K1=3:A$=" denote a subscript ":G0SUB 23200 

10100 IF NC=0 THEN 10300 

10150 NSUB(IDX)=NC 

10200 LOCATE 15,1:G0SUB 11200 

10250 SUB$(IDX) = "“ : FOR 1 = 1 TO NSU8(IDX):SUB$(IDX)=SUBS(IDX)+CHR$(A1(I}):NEXT I 

10300 K=16:K1=3:A$=" turn OFF subscripting “:G0SU8 23200 

10350 IF NC=0 THEN 10550 

10400 NSUB0(IDX)=NC 

10450 LOCATE 17,1:G0SUB 11200 

10500 SUB0FF$(I0X)="":F0R 1=1 TO NSUB0(IDX):SUB0FF$(IDX)=SUB0FF$(IDX)+CHR$(A1( 
I)):NEXT I 
10550 G0SUB 23450 

10600 PRINT:PRINT "Do you wish to store this definition ";:INPUT A$ 

10650 FOR 1=1 TO LEN(A$):MID$(A$,I)=FNUPS$(MID$(A$,I)):NEXT I 
10700 IF A$<>"YES" AND A$o"Y" THEN RETURN 


10750 PRINT"Enter file name for storage of processor definition INPUT A$ 
10800 OPEN A$ FOR OUTPUT AS #1 

10850 PR I NT #1,NWRP{IDX);NPAR(IDX);N0VR(IDX);NBLD(I0X);NUND(IDX);NSHD(IDX);NSUP( 
IDX);NSUB(IDX);NBLD0(IDX);NUND0(IDX);NSHD0(IDX);NSUP0(IDX) ;NSUB0(IDX) 
10900 PRINT #1,WRP$(IDX);PAR$(IDX);0VR$(IDX);BLD$(IDX);UND$(IDX);SHD$(IDX);SUP$ 
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Amount of 
Insurance 


Annual 

Premium 


Up to $ 2,000 


$35 


$ 2,001-$ 5,000 $ 60 


$ 5 , 001 -$ 8,000 


$ 8 , 001-$!!,000 $ 90 


Send for immediate protection: CNGA, 88 E. Broad St., Columbus, Ohio 43215 

Name- 

Street - 

City-State - 


$11,001-$14.000 $105 


System value $ — 
□ Check enclosed 


□ VISA 


□ MasterCard 


Card#- 


It could have been a lot worse. 

Luckily, all that was missing was the 
computer and some spreadsheet software. 

And that should be covered by insurance. 

But it isn’t. Ed didn’t realize that once he 
started using his home computer on business 
projects, his homeowners insurance no 
longer would cover it. 

As suddenly as the robbery had occurred, 
Ed found himself out several thousand dol¬ 
lars with no way to recover it. 

You need SAFEWARE™ 

If you use your microcomputer for busi¬ 
ness, you can protect yourself from a loss 
like this with SAFEWARE. For as little as $35 
a year, SAFEWARE insurance covers all 
hardware, media and purchased software. 
Both business and personal. 

SAFEWARE protects against theft, 
fire, accidental damage, even the 
destruction caused by power 
surges. 

And, now, SAFEWARE is avail¬ 
able on a 10-day trial basis. If 
you are not completely satisfied 
with the coverage provided, return 
the policy within 10 days for a 
full refund. 

The only risk you take with 
SAFEWARE is not having it. 

To obtain more information, or 
bind coverage immediately, call the toll 
free number. Or send the coupon to: 
Columbia National General Agency, 

88 E. Broad St., Columbus, Ohio 43215 
(In Ohio call toll free 1-800-848-2112). 


1 - 800 - 848-3469 

Hours: Mon.-Fri. 8:30-7; 

Sat.-Sun. 10:30-4:30 (EST) 


Not avail, in AK, DC. HI. KY. LA, ME, MS, n . 

Nv.sc.orWY. Ex P' res: 


□ Send additional information 


PCX 
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C COMPILER 

• FULL C 

• UNIX* Ver. 7 COMPATABILITY 

• NO ROYALTIES ON GENERATED CODE 

• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 

C SOURCE AVAILABLE FOR $2500 00 

?■ 


HOST 

6809 

TARGET 

PDP-117LSI-11* 

TARGET 

8080/(Z80) 

TARGET 

8088/8086 

TARGET 

FLEX7UNIFLEX* 

OS-9* 

$200.00 TkoVI ’ 
$350.00 S 

500.00 

500.00 

500.00 

RT-11VRSX-11* 

: PDP-11* 

500.00 

200.00 7,'om ' 

350.00 ,7,';', 

500.00 

500.00 

CP/M*' 

8080/(Z80) 

500.00 

500.00 

200.00 "hom ' 

350.00 uoV, 

500.00 

PCDOS7CP/M86* 

8088/8086 

500.00 

500.00 

500.00 

200.00 *'![,**' 

350.00 .toi' 


*PCDOS is a trademark of IBM Corp. MSDOS is a trademark of MICROSOFT. 
UNIX is a trademark of BELL LABS. RT-11/RSX-11/PDP-11 is a trademark of digital 
Equipment Corporation. FLEX/UNIFLEX is a trademark of Technical Systems 
consultants. CP/M and CP/M86 are trademarks of Digital Research. OS-9 is a 
trademark of Microwqfe & Motorola. 

408-275-1659 
TELECON SYSTEMS 

1155 Meridian Avenue, Suite 218 
San Jose, California 95125 
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64K Barrier! 


Make full use of the memory you have by 
programming with the FORTH-32 language. A 
Complete Development System! Floating Point 
and other Extensions. 
Call toll-free or 
contact a participat¬ 
ing Computerland 
Quest Research, Inc. store. 

303 Williams Ave. Available for DOS 1.0, 1.1, 2.0 

Huntsville. AL 35801 FORTH-32 and the Quest logo 

(205) 533-9405 are trademarks of 

Quest Research, Inc. 

800-558-8088 



(IDX);SUB$(IDX);BLOOFFS(IDX);UND0FF${IDX);SHD0FF$(1DX);SUPOFF$(I OX); 

SUBOFF$(IDX); 

10950 CLOSE 1 
11000 RETURN 
11050 REM 

11100 REM parse input string to get values (up to 10) 

11150 REM 

11200 PRINT"Enter ascii (dec, hex, or octal) values of these ";NC; 

" characters "; 

11250 FOR 1 = 1 TO 10:A1(I)=0:NEXT: IF NC=0 THEN RETURN 
11300 LINE INPUT V$ 

11350 K=INSTR(V$,","):IF K=0 OR NC=1 THEN K=LEN(V*) + 1 
11400 A1(1)=VAL(LEFT$(V$,K-1)) 

11450 IF NC=1 THEN RETURN 
11500 FOR J=2 TO NC 

11550 K1=INSTR(K+1, V$,","):IF K1=0 THEN K1=LEN(V$) 

11600 A1(J)=VAL(MID$(VS,K+1,K1-K)) 

11650 K=K1 
11700 NEXT J 
11750 RETURN 
11800 REM 

11850 REM file selection 
11900 REM 

11950 CLS:COLOR 4,0:L0CATE 2,3:PRINT “Enter source ( ";NAM$(S0URCE,1); 

" ) file name "; 

12000 INPUT F$ 

12050 OPEN F$ FOR INPUT AS 1 

12100 L0#=L0F(1):L0CATE 6,3:C0L0R 3,0:PRINT F$; " is approximately ";L0#; 

" characters in length." 

12150 TSEC=.0185*L0#'1.0014:TMIN=TSEC\60:TSEC=TSEC-60*TMIN 
12200 LOCATE 7,3:PRINT “Estimated time to process this file is “ TMIN;" MIN 
TSEC; "SEC" 

12250 LOCATE 4,3:C0L0R 2,0:PRINT "Enter target ( NAM$(TARGET,1); 

" ) file name 
12300 INPUT G$ 

12350 OPEN G$ FOR OUTPUT AS 2 

12400 IF IC0L0R THEN COLOR 20,0 ELSE COLOR 31,0 

12450 LOCATE 25,5:PRINT "Processing..."; 

12500 RETURN 
12550 REM 

12600 REM the main conversion routine 
12650 REM 

12700 LJ=CHR${10):C$=CHR$(13):X$="":Z$="":L=0:KK#=0:KW#=0 
12750 ZZ$ = "" 'zz$ holds last character before present 
12800 WHILE N0T(E0F(1)) 

12850 ON ERROR GOTO 16400 

12900 Q $ = INPUT $(1,#1) 'read source one character at a time 
12^50 ON ERROR GOTO 13000 

13000 IF (Q$ ="" OR Q$=C$) AND ZZ$<>Q$ THEN KW#=KW#+1 'count words 
13050 REM 

13100 REM fix Wordstar funny business 
13150 REM 

13200 IF S0URCE=1 AND (ASC(Q$)>127 AND ASC(Q$)<>141) THEN Q$=CHRS(ASC(Q$)-128) 
13250 REM 

13300 Z$=Z$+Q$ 'build test string 

13350 IF SOURCES AND (Q$=SHJ OR Q$=SHI$) THEN S0FT=TRUE:MS=MS+1:LSH(MS)=LEN(Z$ 
13400 REM 

13450 REM scan test string for a match on each "special string" 

13500 REM if found, branch to appropriate handler for this situation 
13550 REM 

13600 A=INSTR(Z$,WRP$(SOURCE)):IF A<>0 THEN G0SUB 17600:G0T0 14900 
13650 B=INSTR(Z$,PARS(S0URCE)):IF B<>0 THEN G0SUB 19350:G0T0 14900 
13700 C = INSTR(Z$,0VR$(SOURCE)):IF C<>0 AND LEN(0VR$(SOURCE))<>0 THEN G0SUB 
19950:GOTO 14900 
13750 REM 

13800 REM load temp strings with control strings 
13850 REM 

13900 D$=BLD$(SOURCE):E$=SHD$(SOURCE):FI$=UND$(SOURCE):G1$=SUP$(SOURCE):HS=SUB$ 
(SOURCE) 

13950 REM 

14000 REM see if flags are set for toggle 

14050 REM 

14100 G0SUB 22900 

14150 REM 

14200 REM look for controls in test string 

14250 REM 

14251 IF ASC(Z$) = 21 AND S0URCE=2 AND TARGETS AND LEN(ZJ) = 1 THEN Z$ = " .pa":G0T0 
14900 

14252 IF Z$=".pa" AND SOURCES AND TARGET=2 THEN ZS=CHRS(21):GOTO 14900 
14300 D=INSTR(Z$,D$):IF D<>0 AND LEN(D$)>0 THEN G0SUB 20400:G0T0 14900 
14350 E=INSTR(Z$,E$):IF E<>0 AND LEN(ES)>0 THEN G0SUB 20800:G0T0 14900 
14400 F=INSTR(Z$,F1$):IF F<>0 AND LEN(F1$)>0 THEN G0SUB 21300:G0T0 14900 
14450 G=INSTR(Z$,61$):IF G<>0 AND LEN(G1$)>0 THEN G0SUB 21800:G0T0 14900 
14500 H=INSTR(Z$,HS):IF H<>0 AND LEN(H$)>0 THEN G0SUB 22350:G0T0 14900 
14550 REM 

14600 REM no controls found; go get another character 
14650 REM 
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TOURNA 


FREE 

INFORMATION 

SERVICE 


Learning more about a product 
that's advertised or mentioned in 
an article in this month's issue is 
as simple as 1-2-3. And absolutely 
free. 

Print or type your name and 
address on the attached card. 
Use only one card per person. 

2 Circle the numbers on the card 
that correspond to the 
numbers at the bottom of the ad¬ 
vertisements or articles for which 
you want more information. (Key 
numbers for advertised products 
also appear in the Advertisers' 
Index.) 

3 Simply mail the card, and the 
literature will be mailed to you 
free of charge by the manufac¬ 
turer. 

The address on the attached card 
is for product information only. Edi¬ 
torial inquiries should be directed 
to PC: Tech Journal, One Park Ave¬ 
nue, New York, New York 10016. 
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before you write that check.. 

check with us! 

Micro Mart means business at a discount. We are the IBM Specialists. Naturally we should be your 
first choice (why void checks) for supplies in advanced applications for IBM-PCs. You’re enhancing 
your PCs through networking, applying hard discs, setting up communications with mainframes and 
you have special software needs, so check with us first and you won’t have to go anywhere else. 

Why? Because we deal in state of the art PC related products at the best prices, with the best 
availability from our Atlanta warehouses. Our present customers include 50 of the top 100 Fortune 
corporations, multiple IBM-PC user groups and thousands of end-users. So why not let us make the 
most of your PC budget , too! And by the way, check our ad in this month’s PC Magazine and give us a 
call. Ask for expert advice and your best terms. 



ORDERS ONLY 1-800-241-8149* For Information 1-404-449-8089 


(SEE OUR 2-PAGE AD IN PC MAGAZINE!) 
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OPT-TECH SORT™ 


SORT/MERGE program for IBM-PC & XT 

— NEW Version 1.1 — 

Contains all the most desirable features! 

Features 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Written in assembly language for high performance 

• Supports variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and work files 

• Can be run from keyboard or as a batch command 

• Can be called as a BASIC subroutine 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $75 —VISA, M/C, Check, Money Order, COD, or PO 

Quantity discounts available 

To order or to receive additional information 
write or call: 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 Humble, Texas 77347 
(713) 454-7428 

Requires PC-DOS, 48K and One Disk Drive 
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^0^* Resident Virtual 
Programs for the IBM PC 

with FLEXIMEM™! 


Use Fleximem™ os a Read/Only (ROM) board to con¬ 
figure utilities, interpreters, compilers, operating systems, 
and applications programs as resident virtual programs 
on your personal computer. Or expand your PCs mem¬ 
ory capacity with up to 128K of Read/Write (RAM) 
memory. In fact, Fleximem™ lets you have both Read/ 
Only AND Read/Write memory by installing compat¬ 
ible RAM and ROM/PROM/EPROM/EEPROM devices 
on the same board. 

Call today for details on Fleximem's special features. 
Ask for Technical Note No. 47A. 



Coll TOLL-FREE (800) 854-1085. In Calif, coll (619) 270-4000. 
4901 Moreno Boulevard, Building 900 *B. Son Diego, CA92117 
Also ask abour our RAMPLU5™ multifunction memory expansion board. 
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14700 GOTO 12900 
14750 REM 

14800 REM check to see if string length will be exceeded. If so, dump string. 
14850 REM 

14900 IF L+LEN(Z$) <LSTR THEN 15300 

14950 COLOR 7:IF NOT FLG THEN 15150 

15000 IF XO-24 THEN LOCATE 24,80:PRINT - ";:X0«23 

15050 LOCATE X0.Y0+1:PRINT LEFT$(M$,79-Y0); 

15100 LOCATE X0+1,1:PRINT MID$(M$,80-Y0,LEN(M$)-(80-Y0)); :M$«" :X0=CSRLIN:Y0- 
P0S(0) 

15150 PRINT #2,X$;:X$="":L-0 
15200 REM 

15250 REM add test string to the text. Increment counters. 

15300 REM 

15350 IF SOFT THEN G0SUB 25300 
15400 X$-XS+Z$:L-L+LEN(Z$):KK#-KK#+LEN(Z$) 
i 15450 REM ||.|. . . . . . . . 

15500 IF NOT FLG THEN 15650 

15550 FOR 1*1 TO LEN(Z$)":IF MID*US,I,1}<>L* THEN M$«M$+MI0$(Z$,I,1) 

15600 NEXT I 
15650 Z$="" 

15700 IF ICOLOR THEN COLOR 3,0 

15750 LOCATE 25,20:PRINT KK#;" characters, ";KW#;" words. - ; 

15800 COLOR 7,0 
15850 REM 

15900 REM update zz% to hold last character 
15950 REM 
16000 ZZ$*Q$ 

16050 IF L<LSTR THEN 16400 _ .__ 

16100 PRINT #2,XS; 

16150 IF NOT FLG THEN 16350 

16200 IF XO-24 THEN LOCATE 24,80:PRINT “ ";:X0*23 
16250 LOCATE X0,Y0+1:PRINT LEFTS(M$,79-Y0); 

16300 LOCATE X0+1,1.PRINT M10$(M$,80-Y0,LEN(MS)-(80-Y0)); = :X0=CSRLIN:Y0 = 

P0S(0) 

16350 X*«"":L-0 
16400 WEND 

16500 REM all done--dump out last bit of text 
16550 REM 

16600 PRINT #2,XS; 

16650 IF X0*24 THEN LOCATE 24,80:PRINT - ";:X0*23 

16700 LOCATE X0.Y0+1:PRINT LEFTS(MS,79-Y0);:IF LEN(M$)<-80-Y0 THEN 16800 
16750 LOCATE X0+1.1:PRINT MID$(M$,80-Y0,LEN(M$)-(80-Y0));:M$-" M :X0-CSRLIN:Y0= 
P0S(0) 

16800 ON ERROR GOTO 0 
16850 

16900 REM finish up. 

16950 REM 

17000 COLOR 6,0:PRINT:PRINT:PRINT "Processing complete." 

17050 COLOR 7,0 

17100 PRINT "File ";:C0L0R 8,7:PRINT F$;:C0L0R 7,0:PRINT 
" has been copied to file 

17150 COLOR 8,7:PRINT G$;:C0L0R 7,0;PRINT " in ";NAM$(TARG£T,1);* format." 
17200 LOCATE 25,5:PR I NT"Done... 

17250 SOUND 1000,1:S0UND 700,1:$0UND 1800,2:S0UND 800,1 
17300 CLOSE 

17350 PRINT "Strike any key to return DOS" 

17400 AS-INKEYS:IF LEN(A$)=0 THEN 17400 
17450 RETURN 
17500 REM 

17550 REM handle word wrap character 
17600 REM 

17650 IF SOFT AND LSH(MS)*A-1 THEN MI0S(ZS.LSH(MS),1LSH(MS)=0:MS-MS-1 
17700 IF SOFT AND MS-0 THEN SOFT-FALSE 

17750 R$»“":$$*"":QN ERROR GOTO 19300 'In case we read off end... 

17800 IF S0URCE<3 THEN 18550 
17850 REM 

17900 REM read next character; test for e-o-f 
17950 REM 

18050 IF(E0F(1)) THEN RETURN 
18100 REM 

18150 REM read next char; test for e-o-f; build test string of at most 4 char 
18200 REM 
18250 REM 

18300 SS—INPUT SC 1 • #1): IF EOF Cl) THEN RETURN ELSE T$-MI0$(Z$,A)+R*+S$ 

18350 REM 

18400 REM see If It's a paragraph even though we thought It was a wrap... 

18450 REM 

18500 IF T$-PAR$(S0URCE) THEN B-A:A=0:G0SUB 19350:Z$«Z$+R$+S$:RETURN 
18550 IF RIGHTS(Z$,3)-0VR$(SOURCE) THEN C-LEN(ZS)-N0VR(S0URCE)+1:A«0:G0SUB 
19950:RETURN 
18600 REM 

18650 REM special case for Volkswriter: chr$(20) ,cr,lf 
18700 REM 

18750 IF S0URCE<>2 OR A<2 THEN 19100 
18800 REM 
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POWERFUL 


BUSINESS 

SOFTWARE 


FOR MS DOS COMPATIBLE HARDWARE 

HARD DISK OR DUAL 320K DRIVE VERSIONS 


FEATURES: 

• Fully integrated modules 

• One or two step billing 

• History details kept up to 24 months 


GRAPHICS 

FORECASTING 


• Extensive reporting 

• Comprehensive documentation 

• Backup by module 


ORDER ENTRY 

Prepares order 

Commits Inventory 

Handles complex price structures 

Flags credit limits 

Prints: 

Picking Tickets 
Open order reports 
Back order reports 

Discounts by Customer or Item or combination 
of both 

BILLING 

Prints Invoices 

Adjusts Inventory levels automatically 
Posts sales information to an Invoice Register 
Posts to Accounts Receivable Sales Journal 

ACCOUNTS 

RECEIVABLE 

Posts cash receipts to Cash Journal 
Posts Debit & Credit Memos 
Handles a comprehensive customer file 
Prints: 

Statements at customer option 
Detailed and Summary Trial Balances 

Distributed 
Computing 
Systems 

Martha and Randolph Streets 
P.O. Box 185 
Lombard, Illinois 60148 
(312) 495-0121 
Dealer Inquiries Invited 
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INVENTORY CONTROL 

Maintains: 

Up to 5 price breaks 

Re-order levels with lead times 

Stock status depletion selectable by item 

Comprehensive sales statistics 

Physical Inventory with shrinkage adjustments 

Prints: 

Purchase Advices On order reports 
Price Lists Vendor Lists 

SALES ANALYSIS 

24 month history GRA pHS 

Linear forecasting GRAPHS 

By Item, Customer or by Company 

Analysis Reports by: 

Customer Inventory Item Salesman 
Showing profit margins, last sold date by item 
Last order date by Customer 

Customer Call Planning 

Total System Price 5695 Complete 

Includes new mailing label module. 

Demo Package with Sample Data $50 

(refundable or applicable toward first purchase) 

: Distributed Computing Systems 
157 S. Martha Dept S 
| P.O. Box 185 
| Lombard, Illinois 60148 

■ Name - 

I Street - 

| City_State 

: PBS Software Quantity 

@ $695 Complete - 

Sample Data 

I @ $50 - 

TOTAL_ 

! Check, Money Order Enclosed □ Descriptive Brochure, $2.00 □ 
Allow 2 weeks for personal checks 


—Zip- 

Sub Total 



















OUR ISOLATORS 
FOR YOUR 
PROTECTION 


Prevents: 

disk drive woes, printer interaction, 
memory loss and damage due to ^ 
lightning or AC power line r'jB 
disturbances. 


Commercial Grade Isolators 

ISOl 3 Isolated Sockets 

ISO-2 2 Isolated Socket Banks, 6 Sockets 

Industrial Grade Isolators 

ISO-3 3 Double Isolated Sockets 

ISO-11 2 Double Isolated Banks, 6 Sockets 

Laboratory Grade Isolators 
ISO-17 4 Quad Isolated Sockets 
ISO-18 2 Quad Isolated Banks, 6 Sockets 

Circuit Breaker, any model (Add-CB) 
Remote Switch, any model (Add-RS) 


200.95 

169.95 


^5’® Electronic Specialists, Inc. 

171 South Main Street, Box 389, Natick, Massachusetts 01760 


Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA, American Express 
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Edix + Wordix has word processing 
features that our competitors are 
still dreaming about... 



$390 buys the whole dream. 


Edix Editing Features 
Up to 4 screen windows 
Up to 12 file buffers 
Top-to-bottom and 
side-to-side scrolling. 
Regular expression 
searching and translating 
Intra- and inter-buffer 
moving and copying 
Keystroke macros 
Online tutorial 


Wordix Formatting Features 
Auto footnotes 
Auto table of contents 
Auto hyphenation 
Multi-line headers and 
footers 

Multi-column layout 
Powerful macros 
Data file access 

Requirements: MS-DOS (PC-DOS). 128K, 
and an IBM PC. Compaq, Columbia. TI, 
DEC Rainbow 100 or ZenitlvZlOO. 


EnraeniG 

TECHNOLOGY 

2031 Broadway Boulder, Colorado 80302 303 447-9495 

Call for details: 800-782-4896 

TM Trademark of Emerging Technology Consultants. Inc. 


18850 T$=MID$(Z$,A-1,1):IF ASC(T$)<>20 THEN 19050 
18900 REM 

18950 B=A-1:A=0:GOSUB 19350:RETURN 
19000 REM 

19050 REM ok, standard wrap situation 
19100 REM 

19150 Z$=LEFT$(Z$,A-l):Z$=2$+WRP$(TARGET)+R$+S$ 

19200 COLOR 2,0'.LOCATE 25,60:PRINT " ";:L0CATE 25,60:PRINT 

"<Wrap Line>"; 

19250 A=0 
19300 RETURN 
19350 REM 

19400 IF SOFT AND LSH(MS)*B-1 THEN MID$(Z$,LSH(MS),1:LSH(MS)=0:M$*MS-1 
19450 IF SOFT AND MS=0 THEN S0FT=FALSE 
19500 REM paragraph handler 
19550 REM 

19600 Z$=LEFT$(Z$,B-1) :Z$=Z$+PAR$(TARGET) 

19650 COLOR 6,0:L0CATE 25,60:PRINT " "-..-LOCATE 25,60:PRINT 

"<Paragraph>"; 

19700 8=0 
19750 RETURN 
19800 REM 

19850 REM overstrike handler 

19900 REM 

19950 R$=“":S$="" 

20000 IF S0URCE<>1 THEN 20100 'only ws indicates overstrike with a single 
cr... 

20050 R*«INPUT$(1,#1):IF R$=L$ THEN B=C:C«0:GOSUB 19350:RETURN 
20100 Z$=LEFT$(Z$,C-1):Z$»Z$+0VR$(TARGET) 

20150 COLOR 5,0:LOCATE 25,60:PRINT * ";:L0CATE 25,60:PRINT 

"<0verstrike>"; 

20200 C-0 
20250 RETURN 
20300 REM 

20350 REM bold handler 
20400 REM 

20450 BLDFLG-NOT BLDFLG 

20500 R$«BLD$(TAR6ET):IF NOT BLDFLG THEN R$*BLD0FF$(TARGET) 

20550 IF 0=1 THEN ZW: GOTO 20650 
20600 Z*«LEFT$(Z$,D-1) 

20650 Z$=Zt+R$ 

20700 D*0 
20750 RETURN 
20800 REM 

20850 REM shadow handler 
20900 REM 

20950 SHDFLG-N0T SHDFLG 

21000 R$«SH0$(TARGET):IF NOT SHDFLG THEN R$*SHD0FF$(TARGET) 

21050 IF E-l THEN Z$*"*:G0T0 21150 
21100 Z$«LEFT$(Z$,E-1) 

21150 Z$«Z$+R* 

21200 E-0 
21250 RETURN 
21300 REM 

21350 REM underline handler 
21400 REM 

21450 UNDFLG-NOT UNOFLG 

21500 R$ a UND$(TARGET):IF NOT UNDFLG THEN R$*UND0FF$(TARGET) 

21550 IF F=1 THEN Z$«"":G0TQ 21650 
21600 Z**LEFT$(Z$,F-1) 

21650 Z$*Z$+R$ 

21700 F*0 
21750 RETURN 
21800 REM 

21850 REM superscript handler 
21900 REM 

21950 IF SUBFLG AN0 TARGETS THEN R$ 3 SUB0FF$(TARGET):SUBFLG*0:GOTO 22100 
22000 SUPFLG-N0T SUPFLG 

22050 R*=SUP$(TARGET):IF NOT SUPFLG THEN R$*SUP0FF$(TARGET) 

22100 IF G=1 THEN Z$="":G0T0 22200 
22150 Z$=LEFT$(Z$,G-i) 

22200 Z$=Z$+R$ 

22250 G«0 
22300 RETURN 
22350 REM 

22400 REM subscript handler 
22450 REM 

22500 IF SUPFLG AN0 TARGETS THEN R$=SUP0FF$(TAR6ET):$UPFLG=0:GOTO 23150 
22550 $UBFLG»N0T SUBFLG 

22600 R$=SUB$(TARGET):IF NOT SUBFLG THEN R$ s SU80FF$(TARGET) 

22650 IF H=1 THEN ZJ= M,, :G0T0 22750 
22700 Z$=LEFT$(Z$,H-1) 

22750 Z$=Z$+R$ 

22800 H=0 
22850 RETURN 

22900 IF BLDFLG THEN 0$=BL00FF$(S0URCE):RETURN 
22950 IF UNOFLG THEN F1$=UND0FF$(S0URCE):RETURN 
23000 IF SHDFLG THEN E$=SHD0FF$(S0URCE)rRETURN 
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PIIIL. PULL STICK. STICK. 

CHANGE PERFORMANCE 


THAT QUICK. 



files so you can integrate your other 
software packages with the 
API>PLUS/PC. And APL programs 
developed on your PC will run on 
other desktop computers, minis, and 
mainframes that support APL. Soft¬ 
ware developers may license the 
APL*PLUS/PC System to develop APL 
applications for resale using a run-time 
version of the system. 

Everything You Need for 
Application Development 

It’s all here in our comprehensive 
package. In addition to the keycap 
labels, custom ROM, and software 
disk, you also get a reference manual, 
an introductory tutorial, and a widely 
used APL textbook. All for only $595.* 
The APL^PLUS/PC System requires 
an IBM PC or IBM PC XT with PC DOS, 
at least 128K RAM memory, and 
one floppy disk drive. To order APL 
for your PC, call or write STSC, Inc., 
2115 East Jefferson Street, Rockville, 
Maryland 20852, (301) 984-5123. 

*U.SA. price only. 


What you see here is a remarkable 
system that will change the personal¬ 
ity of your IBM Personal Computer. A 
system that makes it possible for you 
to use your PC to develop applica¬ 
tions that normally require the 
resources of a much bigger computer. 
A system that quite literally trans¬ 
forms your computer from personal 
to professional. Here’s how: 

Easy As A,B,C 

First you apply the character labels to 
your keyboard, then you plug in the 
custom ROM that will enable your PC 
to display these new characters. Third, 
you insert the disk and load the soft¬ 
ware to complete the change: 
APL*PLUS®/PC System from STSC. 

Now, instead of limiting yourself to 
off-the-shelf spreadsheets, word proc¬ 
essors, or slow program development 
in BASIC, you can develop custom 
solutions to problems that previously 
were beyond the scope of your PC. 

The APL^PLUS/PC System is a 
complete APL language processor 


from STSC, the leading supplier of 
APL products and services for more 
than 14 years. It also includes STSC’s 
business report formatting feature, 
communications capabilities, and data 
management features. 

The APL^PLUS/PC System can inter¬ 
face to non-APL programs and data 



stsc 

A Contel Company 
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Need HARDCOPY 
electronic mail? 


Use the U.S. Postal Service's E-COM system along 
with our P-COM software for the IBM PC. P-COM does 
all of the formatting required including text inserts 
and drawing forms lines, and transmits your letter to 
a Postal Service computer 

If you program your PC in BASIC, check out these 
programmer's aids : 

•Screen Design Facility (SDF) creates screen 
handling and data input routines. 

•Universal Report Facility (URF) — a universal 
report writer for any random file(s). 

•B-Tree file access — maintains keyed files using 
B-Tree access method — no sorting — nodal. 

All of the code produced is in BASIC. It can be com¬ 
piled as-is, and it can be modified, if desired Priced 
at $150.00 each, $350 for three. 

Fogle Computing Corp. 

357 E. Blackstock Rd. / P.O. Box 5166 
Spartanburg, SC 29304 

800-845-7594 or 803-574-4950 
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TO YOUR SWEDA L-50 CASH REGISTERS! 


The D.G.M. R650 Interface hardware 
and software will make this connection. 




5 1/4" Diskette with Handler 

and Sample File $ 99.00 

Sweda FI IRC Board $ 295.00 

Sweda to D.G.M. 50 ft. Cable $ 35.00 
(Add 25^/ft. when ordering Long Cables) 
D.G.M. to IBM 10 ft. Cable $ 35.00 

R650 Interface (1 to 31 L-50s) $1425.00 


Order Now: 

D.G.M. Corporation, 7671 Central Ave. NE, 
Minneapolis, MN 55432 (612) 784-7499 

*IBM is a trademark of Int'l Business Machines 
*Sweda is a trademark of Sweda Int'l Inc. 


23050 IF SUPFLG THEN G1$=SUP0FF$(SOURCE):RETURN 
23100 IF SUBFLG THEN H$=SUB0FF$(SOURCE) .-RETURN 
23150 RETURN 
23200 REM 

23250 LOCATE K,1:C0L0R K1:PRINT “Enter the number of characters used to";A$;: 
INPUT NC 

23300 IF NC THEN RETURN 

23350 IF K<10 AND K1<6 AND NOT MOOFY THEN SOUND 200,1:G0T0 23250 
23400 RETURN 

23450 U$= M ":IF MODFY THEN U$=" (modified)" 

23500 COLOR 5,0:PRINT:PRINT “Special Character Definition from File= ";T$;U$ 
23550 PRINT:PRINT "Function“;TAB(15);“‘0N' Char";TAB(27);"Dec Ascii";:C0L0R 4, 
0:PRINT TAB(46);"‘OFF' Char“;TAB(57);“Dec Ascii":PRINT 
23600 W$=WRP$(IDX) 

23650 GOSUB 25100 

23700 COLOR 5,0:PRINT "Wrap-around";TAB(20);WJ;TAB(27);:FOR 1=1 TO LEN(WS): 

PRINT Al(I);:NEXT:PRINT TAB(45)"|" 

23750 W$=PAR$(IDX):GOSUB 25100 

23800 PRINT "Paragraph";TAB(20);W$;TAB(27);:FOR 1=1 TO LEN(WJ):PRINT A1(I);: 

NEXT:PRINT TAB(45)“|" 

23850 W$=0VR$(IDX):GOSUB 25100 

23900 PRINT "Overstrike";TAB(20);W$;TAB(27);:FOR 1=1 TO LEN(W$):PRINT A1(I);: 

NEXT:PRINT TAB(45)"|" 

23950 W$=BLD$(IDX) : GOSUB 25100 

24000 PRINT " Bold";TAB(20 ) ;W$;TAB(27 ); :FOR 1=1 TO LEN(W$) :PRINT A1(I);:NEXT 
24050 W$=BL00FF${IDX):GOSUB 25100:PRINT TAB(45)"|“; 

24100 COLOR 4: PRINT TA B (50); W $; TA B (5 7); -.FOR 1 = 1 TO LEN (W$)-1: PRINT A1(I);:NEXT: 
PRINT Al(I) 

24150 W$=UNDS(IOX):GOSUB 25100 

24200 COLOR 5:PRINT "Underscore";TAB(20) ;W$ ;TAB(27);:FOR 1 = 1 TO LEN(W$):PRINT 
A1(I);:NEXT 

24250 W$=UND0FF$(IDX):G0SUB 25100:PRINT TAB(45)"|"; 

24300 COLOR 4:PRINT TAB(50);W$;TAB(57);:FOR 1=1 TO LEN(W$)-1:PRINT A1(I);:NEXT: 
PRINT A1(I) 

24350 W$ = SHD$(10X):GOSUB 25100 

24400 COLOR 5:PRINT "Shadow" ;TAB(20) ;W$;TAB(27 ); :F0R 1 = 1 TO LEN(WS) .-PRINT A1(I) 
;:NEXT 

24450 W$=SHD0FF$(IDX):G0SU8 25100:PRINT TA3(45)"|"; 

24500 COLOR 4:PRINT TAB(50);W$;TAB(57);:FOR 1=1 TO LEN(W$)-1:PRINT A1(I);:NEXT: 
PRINT A1(I) 

24550 W$=SUP$(IDX):GOSUB 25100 

24600 COLOR 5:PRINT "Superscript";TAB(20);WS;TAB(27);:F0R 1=1 TO LEN(WS):PRINT 
Al(I);:NEXT 

24650 W$=SUP0FF$(IDX):GOSUB 25100:PRINT TAB(45)"|"; 

24700 COLOR 4:PRINT TAB(50);W$;TAB(57);:FOR 1 = 1 TO LEN(W$)-1:PR I NT Al(I);:NEXT: 
PRINT A1(I) 

24750 W$=SUB$(IDX):GOSUB 25100 

24800 COLOR 5:PRINT "Subscript“;TAB(20);W$;TAB(27);:F0R 1=1 TO LEN(WS):PRINT 
Al(I) ;:NEXT 

24850 W$=SUB0FF$(IDX):GOSUB 25100:PRINT TAB(45)"|"; 

24900 COLOR 4:PRINT TAB(50);W$;TAB(57);:FOR 1=1 TO LEN(WS)-1:PRINT Al(I);:NEXT: 
PRINT A1(I) 

24950 PRINT:PRINT "Strike any key to continue" 

25000 WS=INKEY$:IF LEN(WS)=0 THEN 25000 
25050 RETURN 

25100 FOR 1=1 TO LEN(W$):Al(I)*ASC(MID$(W$,I)):IF A1(I)=13 THEN MID$(WS,I )=CHRS 
(155) ELSE IF Al(I)=10 THEN MIDS(WS,I)=CHR$(192) 

25150 NEXT I 
25200 RETURN 
25250 REM 
25300 REM 

25350 FOR M=1 TO MS 

25400 IF LSH(M)=0 THEN 25600 

25450 Z$=LEFTS(Z$,LSH(M)-1)+MID$(Z$,LSH(M)+1) 

25500 LSH(M)=0 

25550 FOR K9=M+1 TO MS:LSH(K9)=LSH(K9)-1:NEXT K9 

25600 NEXT M 

25650 S0FT=FALSE:MS=0 

25700 RETURN 

25750 REM 

25800 REM initialization routine 
25850 REM 
25900 REM 
25950 REM 

26000 REM processor names 
26050 REM 

26100 DATA WORDSTAR.V0LKSWRITER,EASYWRITER,EDLIN,USER1,USER2 
26150 DATA WS,VW,EW,ED,US1,US2 
26200 REM 

26250 REM number of wrap,paragraph.overstrike,bold,and underscore characters 
26300 REM 

26350 DATA 2,2,2,2 
26400 DATA 2,3,4,4 
26450 DATA 1,3,0,0 
26500 DATA 1,2,0,2 
26550 DATA 1,3,0,3 
26600 REM 

26650 REM wrap characters 
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PROGRAMMER’S GUIDE TO 


CP/M 

Edited by Sol Libes 



PROGRAMMER’S GUIDE TO 


H ere’s an important collection of CP/M in¬ 
sights that you’ll never find in any CP/M 
manual. CP/M is the most popular microcom¬ 
puter DOS in use today, and this widespread 
use has generated many innovative tech¬ 
niques and enhancements of CP/M. Program¬ 
mer’s Guide to CP/M tells you what these 
enhancements are and how 
to put them to use, how to 
get around apparent limita¬ 
tions of a CP/M system and 
why CP/M is far more versa¬ 
tile than you might have ima- 
gined. Every article in 
Programmer’s Guide to 
CP/M originally appeared in 
MICROSYSTEMS between 


An in-depth look at the most widely used 
microcomputer DOS in the world. 


January 1980 and February 1982. Except for 
this collection, these articles are now unavail¬ 
able! Programmer’s Guide to CP/M gives you 
an in-depth look at CP/M from the viewpoint of 
the programmer—the individual who creates 
the software that interfaces directly with 
CP/M, or who is installing CP/M on systems for 
which configurations do not 
already exist. 

Contents include “An 
Introduction to CP/M,” 
“The CP/M Connection,” 
“CP/M Software Reviews,” 
“CP/M Utilities & Enhance¬ 
ment,” “CP/M 86” and “CP/M 
Software Directories.” 
$12.95. 


Also available at your 
local bookstore or 
computer store. 


Edited by Sol Libes 

Editor, Microiy$temt Magazine 


For faster service, 
PHONE TOLL FREE 

800-631-8112 

(In NJ only: 

201-540-0445) 

CP/M is a registered trademark of Digital Research, Inc. 

NF5F1 
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tax. 
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An outstanding new book from 
Microsystems Press 

Programmer’s Guide 
to CP/M 

Edited by SolLibes 

This authoritative volume of reprints from Microsys¬ 
tems magazine is written for the programmer writing 
software for CP/M, or the individual installing CP/M 
on non-configured systems. In Programmer's Guide 
to CP/M you’ll find sections covering: ■ An introduc¬ 
tion to CP/M, including CP/M’s structure and format ■ 
The CP/M connection, including interfacing to 
operating systems, file operations and more ■ CP/M 
on North Star Systems ■ CP/M software reviews in¬ 
cluding MODKOM, COMMX, MCALL, OS-1, BDS-0, 
tiny c TWO™ and Whitesmiths C ■ CP/M utilities and 
enhancements ■ CP/M 86 ■ CP/M software direc¬ 
tories ■ Applications program ■ Assemblers ■ BIOS ■ 
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■ Data base systems ■ Debuggers/Disassembler ■ 
Editors, Formatters and Word Processors ■ Encryption 
-plus interpreters, languages, utilities, sort programs 
and more. CP/M is the most widely used, most com¬ 
monly implemented operating system in the world. 
Here finally is the book that provides an in-depth look 
at its unique and practical features. 8‘/2" x 11", soft- 
cover, $12.95. 

CP/M is a registered trademark of Digital Re¬ 
search, Inc; tiny c TWO is a trademark of tiny c 
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26700 REM 

26750 DATA 141,10,13,10,13,10,13,10 
26800 REM 

26850 REM paragraph characters 
26900 REM 

26950 DATA 13,10,20,13,10,13,10,13,10,13,10,13,10 
27000 REM 

27050 REM overstrike characters 
27100 REM 

27150 DATA 13,13,13,10 
27200 REM 

27250 REM bold characters 
27300 REM 

27350 DATA 02,27,69,27,69 
27400 REM 

27450 REM underscore characters 
27500 REM 

27550 DATA 19,27,45,01,27,45,01 
27600 REM 
27650 REM 

27700 REM number of shadow,superscript.subscript,bold-off,underscore-off, 

27750 REM shadow-off,super-off,sub-off characters 

27800 REM 

27850 DATA 1,2,0,2 
27900 0ATA 1,1,0,3 
27950 DATA 1,1,0,3 
28000 DATA 1,2,0,2 
28050 DATA 1,3,0,3 
28100 DATA 1,2,0,2 
28150 0ATA 1,1,0,2 
28200 DATA 1,1,0,2 
28250 REM 

28300 REM character codes for shadow text 
28350 REM 

28400 DATA 04,27,71,27,71 
28450 REM 

28500 REM character codes for superscripts 
28550 REM 

28600 DATA 20,24,27,83,00 
28650 REM 

28700 REM character codes for subscripts 
28750 REM 

28800 DATA 22,25,27,83,01 
28850 REM 

28900 REM character codes for turning bold off 
28950 REM 

29000 DATA 02,27,70,27,70 
29050 REM 

29100 REM character codes for turning understrike off 
29150 REM 

29200 DATA 19,27,45,0,27,45,0 
29250 REM 

29300 REM character codes for turning shadow off 
29350 REM 

29400 DATA 04,27,72,27,72 
29450 REM 

29500 REM character codes for turning superscripts off 
29550 REM 

29600 DATA 20,25,27,84 
29650 REM 

29700 REM character codes for turning subscripts off 
29750 REM 

29800 DATA 22,24,27,84 
29850 REM 
29900 REM 

29950 REM read data 
30000 REM 

30050 REM names of processors 
30100 REM 

30150 RESTORE 26100:FOR J-l TO 2:FOR 1-1 TO N:READ NAM$(I,J):NEXT I:NEXT J 
30200 RESTORE 26350:FOR 1-1 TO 4: READ HWRP(I):NEXT I 'no. wrap chars 
30250 RESTORE 26400:F0R 1-1 TO 4: READ NPAR(I):NEXT I 'no. paragraph chars 

30300 RESTORE 26450.-FOR 1-1 TO 4: READ N0VR(I) :HEXT I 'no. overstrike chars 

30350 RESTORE 26500:F0R 1-1 TO 4: READ HBLD(I):NEXT I 'no. bold characters 

30400 RESTORE 26550:FOR 1-1 TO 4: READ NUND(I) .-NEXT I 'no. understrike chars 

30450 REM 

30500 REM read wrap,paragraph,overstrike,bold,and underscore chars 

30550 REM 

30600 REM 

30650 REM wrap 

30700 REM 

30750 RESTORE 26750:F0R 1-1 TO 4:F0R J-l TO NWRP(I):READ A:WRP$(I)*WRP$(I)+CHR$ 
(A):NEXT J:NEXT I 
30800 REM 

30850 REM paragraph 
30900 REM 

30950 RESTORE 26950:F0R 1-1 TO 4:FOR J-l TO NPAR(I):READ A:PAR$(I)-PAR$(I)+CHR$ 
(A):NEXT J:NEXT I 
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31000 REM 

31050 REM overstrike 
31100 REM 

31150 RESTORE 27150:F0R 1-1 TO 4 
31200 IF N0VR(I)-0 THEN 31300 

31250 FOR J-l TO NOVR(I ): READ A:OVR$(I )-OVR$(I)+CHR$(A):NEXT J 

31300 NEXT I 

31350 REM 

31400 REM bold 

31450 REM 

31500 RESTORE 27350:FOR 1-1 TO 4 
31550 IF NBL0(I)-0 THEN 31650 

31600 FOR J-l TO HBLO(I):READ A:B10$(I)-BLD$(I)+CHR$(A):NEXT J 
31650 NEXT I 
31700 REM 

31750 REM understrike 
31800 REM 

31850 RESTORE 27550:F0R 1-1 TO 4 
31900 IF NUND(I)-0 THEN 32000 

31950 FOR J-l TO HUND(I):READ A:UND$(I)-UNO$(I)+CHR$(A):NEXT J 
32000 NEXT I 
32050 REM 

32100 REM number of shadow,super,sub,bold-off.understrIke-off chars 
32150 REM 

32200 RESTORE 27850:F0R 1-1 TO 4:READ NSHD(I):NEXT I 

32250 RESTORE 27900:F0R 1-1 TO 4:REA0 NSUP(I):NEXT I 

32300 RESTORE 27950:F0R 1-1 TO 4:READ NSUB(I):NEXT I 

32350 RESTORE 28000:F0R 1-1 TO 4:READ NBLDO(I):NEXT I 

32400 RESTORE 28050:F0R 1-1 TO 4:READ NUNDO(I):NEXT I 

32450 RESTORE 28100:F0R 1-1 TO 4:READ NSHDO(I):NEXT I 

32500 RESTORE 28150:FOR 1-1 TO 4:REA0 N5UP0(I):NEXT I 

32550 RESTORE 28200:F0R 1-1 TO 4:READ NSUBO(I):NEXT I 

32600 REM 

32650 REM shadow characters 
32700 REM 

32750 RESTORE 28400:FOR 1=1 TO 4 
32800 IF NSHD(I)=0 THEN 32900 

32850 FOR J»1 TO NSHD(I):REAO A:SHD$(I )=SHD$(I)+CHR$(A):NEXT J 
32900 NEXT I 
32950 REM 

33000 REM superscript 
33050 REM 

33100 RESTORE 28600:F0R 1=1 TO 4: 

33150 IF NSUP(I) =0 THEN 33250 

33200 FOR J-l 10 NSUP(I):READ A: SUP$(I)-SUP$(I)+CHR$ ( A) :NEXT J 
33250 NEXT I 
33300 REM 

33350 REM subscripts 
33400 REM 

33450 RESTORE 28800:FOR 1=1 TO 4: 

33500 IF NSUB(I)=0 THEN 33600 

33550 FOR J=1 TO NSUBCI):READ A:SUBS ( I)-SUB$ ( I ) +CHR$ ( A ):NEXT J 
33600 NEXT I 
33650 REM 

33700 REM bold-off 
33750 REM 

33800 RESTORE 29000:F0R 1-1 TO 4: 

33850 IF NBLDO( I )— 0 THEN 33950 

33900 FOR J-l TO NBLDO C I ): READ A:BLDOFF$(I)-BLDOFF$(I)+CHR$(A) : NEXT J 
33950 NEXT I 
34000 REM 

34050 REM understrike off 
34100 REM 

34150 RESTORE 29200:F0R 1=1 TO 4: 

34200 IF NUNDO(I)=0 THEN 34300 

34250 FOR J=1 TO NUNDO(I):REAO A:UND0FF$(I )-UNDOFF*( I )+CHR$(A):NEXT J 

34300 NEXT I 

34350 REM 

34400 REM shadow 

34450 REM 

34500 RESTORE 29400:FOR 1=1 TO 4: 

34550 IF NSHDO(I)=0 THEN 34650 

34600 FOR J=1 TO NSHDO(I):READ A:SHOOFFJ(I)=SHOOFF*(I)+CHR$(A):NEXT J 
34650 NEXT I 
34700 REM 

34750 REM superscript-off 
34800 REM 

34850 RESTORE 296OO-.F0R 1 = 1 TO 4: 

34900 IF NSUPO(I)=0 THEN 35000 

34950 FOR J=1 TO NSUPOI I) :READ A:SUPOFF $( I)-SUPOFFS(I>+CHR$(A):NEXT J 
35000 NEXT I 
35050 REM 

35100 REM subscript off 
35150 REM 

35200 RESTORE 29800:FOR 1-1 TO 4: 

35250 IF NSUBO(I)=0 THEN 35350 

35300 FOR J=1 TO NSU80(I):READ A:SUB0FF5(I)=$UBOFF$(I)+CHRS(A):NEXT J 
35350 NEXT I 
35400 RETURN 


RTA for PC 



The Ariel RTA is a real time 1/3 octave spectrum 
analyzer for the IBM Personal Computer. Assembly 
language routines create an instantaneous display* of 
the frequency spectrum of any audio signal. Also, the 
analyzer can digitize the signal and store it in the PC’s 
memory for analysis or playback. Call or write for full 
specifications and applications. 

+ 31 two pole filters on ISO centers. 

+ Pink noise source under software control. 

+ Averaging, weighting and peak hold functions. 

+ l A db resolution from 20 Hz. to 20 KHz. 

+ 8 bit real time analog input/output system. 

# Price: S649.95 shipping included. 


Ariel _ 


600 West 116th Street 
New York City, N.Y. 
10027 

(212)662-7324 


CIRCLE NO. 229 ON READER SERVICE CARD 



MICROCASE 


Convenient for Business, School, Home or Travel 

Carry your IBM in lightweight MICROCASE. MICROCASE 
holds system unit, keyboard, software, computer paper & files 
protected by 2Vz to 8 inches of dyecut foam inside a plastic 
shell with foam divider pad. Outer case is made of heavy- 
duty Cordura in Silver Grey with blue design. Matching 
monitor case also available. 

MICROCASE is water-resistant and weighs under 6 lbs. Your 
IBM never had it so good! Available at your dealer or through 
manufacturer with money back guarantee. 

Casemaker 

1754-C Junction Avenue • San Jose, CA 95112 
408/971-8711 

800/428-7824 ext. 113 — In CA, 800/428-7824 ext. 113 

MICROCASE also available for other leading microcomputers and printers. 
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Book Reviews 


Two Approaches 
To Pascal 

If you're interested in Pascal, you should know that 
all Pascals are not alike. The Pascal book for you 
depends on the Pascal you want to learn. 


Programming the IBM Personal 
Computer: VCSD Pascal 
Seymour H. Pollack 
(Holt, Rinehart and Winston, 
New York, 1983) 

323 pages, paperback, $17.95 

Introduction to Programming 
with ESP and Pascal 
Allen B. Tucker, Jr. 

(Holt, Rinehart and Winston, 
New York, 1983) 

362 pages, paperback, $19.95 


ESP? What does ESP have to do 
with microcomputers? Come to 
think of it, what does "PC" stand 
for, anyway? Precognition and 
Computing? Prophets and Conjur¬ 
ing? Preternatural Contacts? Per¬ 
sonal Crystal-gazing? When I re¬ 
ceived the book Introduction to 
Programming with ESP and Pascal, 
I began to wonder. A glance at the 
book's preface, however, soon 
brought me back to the earthly 
plane: ESP is short for "Eight State¬ 
ment Pascal," the subset of Pascal 
the author has chosen to present 
first. This is one of two new books 
that may be useful to new users of 
UCSD Pascal on the PC. 

Programming the IBM Personal 
Computer: UCSD Pascal is specifi¬ 
cally for new users of UCSD Pascal 
on the IBM PC and includes a chap¬ 


ter acquainting the newcomer with 
the UCSD p-System. It succeeds in 
presenting the material in a useful, 
interesting way and has exercises at 
the end of each chapter. Some are 
pencil-and-paper exercises (alas, no 
solutions provided), and some are 
programming assignments. 


A beginner can’t 
/1 expect to understand 
2 J. theJulluses_o[the 
more advanced features die 

firsttimethrou^i^^^^ 

This book presents Pascal in an 
orderly fashion. The first four chap¬ 
ters give the reader a general feel for 
the language and are very well 
done. Each subsequent chapter is 
dedicated to one major area of Pas¬ 
cal, making the book a useful refer¬ 
ence for later. (In books of this sort, 
I've noticed that reference is as im¬ 
portant to me as the first reading.) 

The second book, Introduction to 
Programming with ESP and Pascal, 
was written as a text for an intro¬ 
ductory college-level course. Its 
most outstanding feature is its 
"lab" projects: 24 small program¬ 
ming assignments, which allow 
students to practice what they've 
learned at regular intervals. But 
that's not all—each lab is really 


three assignments in one. One is 
business-oriented, one emphasizes 
math and science, and the third is of 
more general interest. Each of the 
three assignments in the group 
teaches the same concept. Along 
with the labs, exercises are pro¬ 
vided at frequent intervals, with an¬ 
swers to some in the back of the 
book. 

ESP and Pascal introduces new 
ideas only when they are needed, so 
newcomers to Pascal can pick up 
the more difficult concepts as they 
go along. The eight simple state¬ 
ments of Eight Statement Pascal 
(ESP) are introduced first, but the 
author doesn't overdo the simplifi¬ 
cation. When more statements are 
needed, they are promptly intro¬ 
duced. There's a disadvantage, 
however,- by sacrificing organiza¬ 
tion, the author makes it difficult 
for the reader to achieve an over¬ 
view of all the material or to locate 
a particular section again later. 

Unfortunately, Introduction to 
Programming with ESP and Pascal 
is oriented toward a college main¬ 
frame environment. It does contain 
a section on UCSD Pascal's 
STRINGS, but most of the exam¬ 
ples are written in Waterloo Pascal. 
Consequently, some sample pro¬ 
grams won't run properly on UCSD 
Pascal. For instance, one of the 
samples relied on "McCarthy eval- 
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uation," where the second operand 
of an And/Or statement is only 
evaluated when necessary. UCSD 
Pascal doesn't provide this feature, 
so the program bombs; no hint of 
this problem is given. 

In Contrast. .. 

Programming the IBM PC: UCSD 
Pascal doesn't suffer from these 
problems. Its advantages over ESP 
and Pascal are best seen by looking 
at two specific areas: data types and 
input/output. ESP and Pascal intro¬ 
duces the different data types in a 
number of places. Predefined types 
are presented in chapter 2; type dec¬ 
larations are introduced briefly in 
chapter 3 (unfortunately, one of the 
two examples is totally wrong); rec¬ 
ord types are taught in chapter 8; 
and the remainder are dealt within 
chapter 11, squeezed in with sets. 
Programming the IBM PC: UCSD 
Pascal, on the other hand, intro¬ 
duces predefined types in chapter 3, 
but thoroughly teaches all types in 
chapter, titled "Data." A beginner 
can't expect to understand the full 
uses of the more advanced features 
the first time through, but I prefer 
such an approach because it allows 
the student to choose how much he 
would like to learn about a particu¬ 
lar subject and gives a better idea of 
what is still to be learned. 

Input/output is always a thorny 
problem in Pascal. Different Pas¬ 
cals handle interactive input differ¬ 
ently. ESP and Pascal doesn't deal 
with this at all; it provides input/ 
output in a more informative way. 
Because it was designed with the p- 
System in mind, it gives the correct 
methods. 

To sum up, Programming the 
IBM PC: UCSD Pascal is a good 
choice for beginners who wish to 
learn to program using the PC's 
UCSD Pascal. The book has a pleas¬ 
ant style, and is easy enough to un¬ 
derstand that a beginner can learn 
the language with little or no extra 
help. Its excellent organization 
makes it valuable as an understand¬ 
able reference that can be used time 
after time—a real winner. 

Introduction to Programming 
with ESP and Pascal is less useful 


for someone trying to learn UCSD 
Pascal from scratch—its pitfalls re¬ 
quire occasional help from some¬ 
one with experience with UCSD 
Pascal. Unfortunately, it's easy to 
tell that this book is intended as a 
text. It reads like one, and can be a 
bit heavy at times. Its excellent pro¬ 
jects and exercises are useful, 
though, and its later chapters do a 
good job of describing advanced 
data structures. I would recom¬ 


mend this book to anyone who 
wants plenty of projects in different 
subject areas and who can get a 
friend to help him or her past the 
difficulties of conversion to a differ¬ 
ent version of Pascal. It is also a 
good choice for users with some 
Pascal experience who would like 
to brush up their skills, or as a sup¬ 
plementary text for a beginning 
Pascal course. Marc Ringuette 
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How did the IBfTl* PC 
become o test ond 
measurement controller? 

. With a Ziatcch ZT1400 
• interface, of course! 


THE ZT 1488 INCLUDES ALL THIS ON ONE I/O BOARD: 

• GPIB control of 15 devices on one cable. 

• Clock/calendar with battery for initiating and pacing 
measurements as well as recording events. 

• MULTIMODULEt socket for optional I/O capability 
of your choice. 

• BASIC software for ease of programming 


Ziatech also manufactures GPIB 
interfaces for MULTIBUSt and STD bus 


L'iSi’ || 



jJIl Ziatech Corporation 

f/FJR P . p i_ n p n . ir f- 


=-a»r= 


3433 Roberto Court 

San Luis Obispo, California 93401 

(805] 541-0488 


MULTIMODULE and MULTIBUS are trademarks of the Intel Corporation 
•IBM is a trademark of International Business Machines 
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For home or classroom 


COMPUTERS IN 
SCIENCE AND 
SOCIAL STUDIES 

A SOURCEBOOK OF IDEAS 


Edited By David R Ahl 





Use these three books for state-of-the-art learning material! 


COMPUTERS IN 
SCIENCE AND 
SOCIAL STUDIES 

Edited by David H. Ahl 

Are you involved with one of the physi¬ 
cal or social sciences? This new book 
brings together 40 science-oriented 
computer articles from the pages of 
Creative Computing. 

Fields covered include Social Stud¬ 
ies, Psychology, Chemistry, Biology, 
Physics, Health, Ecology, Astronomy, 
History, Economics, Geography, Medi¬ 
cine—even Interstellar Trade! You’ll find 
games, brief tutorials and programs 
that bring together the many exciting 
uses of the computer in social studies 
and science! 

8 V 2 "x 11 ", softcover. 

$14.95 ($2.00) #9X 


PROBLEMS FOR 
COMPUTER SOLUTION 

By Stephen Rogowski 

Here are 90 intriguing math and science 
problems—most consisting of several 
parts—that will provide hours of fasci¬ 
nation and challenge. Each problem is 
clearly presented and thoroughly dis¬ 
cussed, with references made to stand¬ 
ard math texts. Problems cover eight 
areas: arithmetic... geometry... trigo¬ 
nometry ... number theory... probabil¬ 
ity... statistics... calculus... science. 

The Student Edition includes only the 
problems, while the Teacher’s Edition 
contains problems, solutions, a com¬ 
plete listing and run in BASIC for each, 
and in-depth analyses explaining the 
algorithms and theory for each problem. 
8 Vi" x 11", softcover. 

Student Edition $4.95 ($1.00) #9Z; 
Teacher Edition $9.95 ($2.00) #9Y 


COMPUTERS IN 
MATHEMATICS: 

ASOURCEBOOK 
OF IDEAS 

Edited by David H. Ahl 

Scores of ready-to-use, classroom- 
tested ideas in dozens of areas such as 
solving differential equations... trig¬ 
onometric functions and Tchebychev 
approximations... computer simula¬ 
tions and problem-solving in probabil¬ 
ity... binary counting... regression 
analysis. Practice programs, art and 
graphing problems, program listings 
and sample runs are included, plus over 
250 problems, puzzles and program¬ 
ming ideas. 

8 V 2 " x 11 ", softcover, illustrated. 

$15.95 ($2.00) #12D 


For faster service, PHONE TOLL FREE:000-631-8112 (In NJ only: 201-540-0445) 

Also available at your local bookstore or computer store. 


CREATIVE COMPUTING PRESS . Dept. NF6F 39 East Hanover Avenue • Morris Plains, NJ 07950 

Please send books listed below: 


Book No. 

Qty. 

Title 

Price Each 

(P&H)Each 

Total Price 




















CA, NJ and NY State residents add applicable sales tax 


Postage and handling charges appear in 
parentheses ( ) next to price of book. 

TOTAL AMOUNT 



□ CHARGE MY: (Charge and phone orders $10 minimum.) 
□ American Express □ MasterCard □ Visa 


Card No._ 


_Exp. Date- 


Signature- 


Mr./Mrs./Ms._ 

Address_ 

City_ 


(please print full name) 


-Apt.. 


□ PAYMENT ENCLOSED $_ 
$3.00 per order. 


. Outside USA add State/Zip_ 


□ Send me a FREE Creative Computing Catalog. 














































Where Am I? 

How to find out “where you are” 
in DOS 2.0’s hierarchical 
directory structure 


TECH 

NOTEBOOK 



Will Fastie 

One of the most important features 
of DOS 2.0, especially to software 
developers, is its hierarchical direc¬ 
tory structure. This structure al¬ 
lows organization of files in direc¬ 
tories, with the hope that the 
management of large numbers of 
files thereby is simplified. 

Whether your system uses 
diskette or hard disk drives, the po¬ 
tential for confusion is real. In my 
specific case, the XT's hard disk 
contains 28 directories and 362 files 
(about 5 megabytes worth). Al¬ 
though it is unlikely that a single 
floppy would have that complexity, 
a set of diskettes certainly could. 

Much like DOS 1. Ts default 
drive (e.g., A:, B:, etc.), DOS 2.0 al¬ 
lows a default directory. The confu¬ 
sion comes from not knowing 
which directory is the current de¬ 
fault. The problem is that DOS pro¬ 
vides no direct way to query for the 
current directory name. 

The command DIR does dis¬ 
play the name of directory before it 
lists the files, but this is not par¬ 
ticularly neat. If the list of files is 
long, the directory name will scroll 
away. Avoid this by depressing the 
BREAK key. Again, it's not neat. 

The Solution 

There is a way to have DOS 2.0 pas¬ 
sively state the current directory 
name. It is accomplished with the 
PROMPT command, which can al¬ 
ter the DOS prompt from the tradi¬ 
tional drive letter (e.g., C:) to just 
about anything. In addition, a num¬ 
ber of system parameters may be 
displayed, including the time, date, 
DOS version number, the default 
drive, and the default directory on 


the default drive. 

To solve my problem, I modi¬ 
fied my AUTOEXEC.BAT file to 
contain the command 

PROMPT [$p]$g 

which produces DOS prompts of 
the form 

[C:/copy 102/fas tie]) 

In this way, the name of the current 
directory can be seen whenever the 
system is at the DOS command lev¬ 
el, and the effect of a change direc¬ 
tory command (CHDIR or CD) can 
be seen instantly. 

The PROMPT Command 

The PROMPT command uses a 
small "meta-language" which de¬ 
scribes the desired prompt string to 
DOS. Any ASCII character can be 
placed in the prompt. Preceding 
certain characters with the dollar 
sign ($) causes them to be interpret¬ 
ed by the PROMPT command. The 
complete list of characters which 
the interpreter understands appears 
in figure 1. Some of the characters 
in the list (i.e., g, 1, b, and q) are in¬ 
cluded because they have special 
meaning to the DOS command in¬ 
terpreter; if not prefixed with $ they 
will have their normal meaning. 

In the case above, the square 
brackets ([ and ]) are interpreted as 
ASCII characters and printed as 
such in the prompt. The two $ com¬ 


mands are $p,; which is the current 
directory, and $g, which is the right 
angle bracket ()). The choice of this 
format was nothing more than a 
personal one, the meta-language is 
flexible enough to allow almost any 
prompt. Some examples are shown 
in figure 2, a log of a wild session of 
prompt changing. 


Figure 1: List of PROMPT 


Meta-commmands 

Each command shown must be pref¬ 
aced with the dollar sign ($). Any char¬ 
acter used as a command that is not in 
this list is ignored and no action is tak¬ 
en by the PROMPT command. 
Command Displays 

$ 

dollar sign ($) 

t 

system time 

a 

system date 

n 

default drive identifier 

P 

the default directory 
(entire path name) on 
the default drive 

V 

DOS version number 

g 

right angle bracket ()) 

1 

left angel bracket (() 

b 

vertical bar (:) 

q 

equal sign (=) 

h 

generates a backspace 
which will erase 


the previous character 

e 

ESCape character 
(ASCII code 27) 


(underscore character) 
generates a carriage 
return/line feed (CR/LF) 
sequence which moves 
the cursor to the next line 
on the display 


Figure 2: Examples of Prompt Commands and Results 

C>prompt [$p]*Q 

[C:\util]>prompt $v on $d at $t $__tg 

IBM Personal Computer DOS Version 2.00 on Wed 7-06-1983 at 14:36:09.35 
>prompt $t 

14:36:09.95prompt $t$g 

14:36:10.50>.Next prompt Includes space at end to force space after > 
14:36:11.22>prompt $t$g 
14:36:11.77> prompt tt$h$h$h$g 
14:36:12>prompt [{($l$q$b$q$g)}] ... 

[{(<•(*>)}] ...prompt 
C> 
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TECH RELEASES 


PC software, periferals, expansion cards and new developments 


Digital Research 
and PC-DOS 


Digital Research has announced 
plans to support the PC-DOS oper¬ 
ating system with its family of pro¬ 
gramming languages, thereby mak¬ 
ing available to PC owners a large 
number of CP/M-based applica¬ 
tions that will run under PC-DOS. 

Products that will be available 
and their prices are these: C-BASIC 
Compiler™, $600; Pascal MT + ™, 
$600; PC/I™, $750; C $600; LEVEL 
II Cobol, $1,600; Access Manager™, 
$400; Display Manager™, $500; 
Programmer Utilities, $200; and 
Symbolic Debugger, $150. 

Digital Research 
P.O. Box 579 
Pacific Grove , CA 93950 
800-772-3545 Ext. 400 
(California) 

800-227-1617 Ext. 400 
(Nationwide) 
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Intellicom™ from 
Computer Toolbox 


Intellicom, an intelligent commu¬ 
nications software package, is now 
available from Computer Toolbox 
Inc. It provides intelligent comput¬ 
er to computer communications 
from both a terminal emulation 
and file transfer standpoint. Intelli¬ 
com supercedes STERM, a smart 
terminal emulator, which has been 
on the market for more than a year. 

Intellicom is initially offered 
for the DEC VT180, IBM PC, 
NorthStar Advantage and North- 
Star Horizon. The price of the IBM 
PC version $49.95. 

Computer Toolbox 
1325 East Main Street 
Waterbury, CT06705 
203-754-4197 
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Plug-In Modems for the 
PC from SSM 


Two direct-connect, auto-dial/ 
auto-answer modems specifically 
for the PC are available from SSM 
Microcomputer Products, Inc. The 
300-baud PC ModemCard 300 and 
the 1200-baud PC ModemCard 
1200 are designed for unattended 
dialing and answering. They are 
Bell 103- and 212A-compatible for 
full duplex operation at standard 
300 or 1200 baud rate. Both include 
a simple terminal program and a 
subscription to The Source. 

Retail price for the PC Modem- 
Cards are $349 for 300 baud and 
$599 for 1200 baud. The plug-on up¬ 
grade card is $329. 

SSM Microcomputer 
Products, Inc. 

2190 Paragon Drive 
San Jose, CA 95131 
408-946-7400 
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RX-80 Printer 
from Epson 


A new high-speed printer is avail¬ 
able from Epson, the RX-80, dot 
matrix, 80-column printer. It deliv¬ 
ers a printing speed of 100 charac¬ 
ters per second with a choice of two 
full 96-character ASCII sets plus 
nine international sets and 32 
HX-20 graphics characters. 

The RX-80 has graphics capa¬ 
bilities with bit-image resolution to 
240 dots per inch horizontally and 
216 DPI vertically. The new printer 
retails for $499. 

Epson America Inc. 

3415 Kashiwa St. 

Torrance, CA 90505 
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MicroRIM and Nestar 

MicroRim, a producer of relational 
database software, will provide Mi- 
croRIM'", its fully-relational data¬ 
base, in multi-user environments 
for Nestar's PLAN 4000 system. 
The two companies signed an OEM 
agreement, marking MicroRIM's 
entry into the local area network 
(LAN) industry. 

Nestar's LAN currently links 
the IBM PC and the Apple II and III. 
MicroRIM runs under the CP/M 
and MS-DOS operating systems 
and provides multiuser capability 
under MS-DOS by utilizing Nes¬ 
tar's file service. 


MBASIC-to-OASIS 

Basic _ 

MTRANS, a utility that converts 
Microsoft BASIC programs to ex¬ 
ecutable OASIS BASIC, is now 
available from Phase One Systems. 
A thorough, two-pass converter, 
MTRANS converts any MB ASIC 
program that has been saved in 
ASCII format and moved to OASIS 
via the GETFILE command. It dis¬ 
plays each line of program text on 
the CRT screen as it is being con¬ 
verted and informs the operator of 
any difficulty or errors in a brief re¬ 
port that may be written to a se¬ 
quential file or printed on an at¬ 
tached printer. 

The suggested retail price for 
the 8-bit version of MTRANS is 
$245; the 16-bit version is $345. 

Phase One Systems, Inc. 

7700 Edgewater Drive, 

Suite 830 

Oakland, CA 94621 

415-562-8085 


File Transfer Programs 
from Personal 
Computer Products 

File transfer programs that allow 
the transfer of files from the Apple 
II, II +, and He, and from Radio 
Shack Model II, 4, 12,16 to the IBM 
PC or XT have been released by Per¬ 
sonal Computer Products. Included 
in the new products is a communi¬ 
cations program for the IBM PC as 
well as an adapter that allows the 
systems to connect. Each program 
contains several useful utilities 
that assist in program conversion 
and can aid in the preparation of 
files for editing. 

The Apple package is available 
from Personal Computer Products 
for $94.95; the Radio Shack pack¬ 
age is $89.95. 

Personal Computer Products 
1400 Coleman Avenue, 

Suite C-18 

Santa Clara, CA 95050 
408-988-0164 


Nestar will distribute the 
PLAN 4000 System with Mi- 
croRIM through dealers and distrib¬ 
utors and directly through national 
accounts. 

Microrim Inc. 

1750112th Ave., NE 
Bellevue, WA 98004 
206-453-6017 
Nestar Systems, Inc. 

2585 East Bayshore Road 
Palo Alto, CA 94303 
415-493-2223 
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Practical 

Peripherals Interface 
Boards 

Serial and parallel interfaces, which 
allow for simultaneous printouts 
and computer input for most Epson 
printers, are available from Practi¬ 
cal Peripherals, Inc. The boards are 
Microbuffert™ print buffers MBS- 
8K, MBP-16K, and MBP-32K. 

Retail prices of the interface 
boards range from $299-$349. 
Practical Peripherals, Inc. 
31245 La Bay a Drive 
Westlake Village, CA 91362 
213-991-8200 
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MACHINE 

& format menu 

1 Associate SS 


12 

S u per br a in 

2 C romemco CDOS 

SS 

13 

Televideo TS802 

3 Epson QX10SS 


14 

Toshiba Tl00 

4 1 BM - F C CP/M 86 

SS 

15 

TRS80III FEC CP/M 

5 Kay pr o 


16 

93 FEC T80S 

6 Lobo CP/M 


17 

99 Hurricane Labs 

7 Morrow Designs 

SS 

18 

Xerox II 82 0 DD 

8NEC PC 8 0 01 a 


19 

Zenith Z90 w/Z 37 

9 Osborne DD 


20 

J 1 w/Mag n ol i a 

10 Quark 


21 

Zorba SS 

11 Reyn olds TC 10 0 0 

22 

DEC VT-I8x 
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Xeno-Copy Direct 
File Transfer 

Vertex Systems has introduced 
Xeno-Copy, a software utility that 
allows direct disk-to-disk file trans¬ 
fer from 22 kinds of computers to a 
PC-DOS formatted disk. Files can 
be transferred to the IBM PC or XT 


from disks formatted in other com¬ 
puters without any modems or ad¬ 
ditional hardware required. Xeno- 
Copy is fully compatible with PC 
DOS 1.1 and 2.0; it sells for $99.50. 
Vertex Systems 
7950 W. 4th Street 
Los Angeles, CA 90048 
213-938-0857 
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SmarTerm™ /PC from 
PerSoft, Inc. 

An addition to Persoft, Inc.'s Smar- 
Term/PC line of full-featured soft¬ 
ware terminal emulators for the 
IBM PC allows an IBM PC or XT 
system to function as a Data Gener¬ 
al Corporation D100, D200, or 
D400 terminal and to transfer pro¬ 
gram and data files between the PC 
and host computer system at 
speeds up to 9600 baud. The model 
is TE400-FT, and it implements vir¬ 
tually all features of these termi¬ 
nals, including multiple display 
windows with independent vertical 
scrolling and window erase, full 
1 1 ■■■■■ ■ 

200 


character display attributes, and lo¬ 
cal printer support, including "pass 
thru" mode. 

Persoft has also recently re¬ 
leased version 2.1 of SmarTerm/PC 
Model 100-FT, its Digital Equip¬ 
ment Corporation VT100, VT101, 
VT102, and VT52 terminal emula¬ 
tor/file transfer package. 

The new version of SmarTerm/ 
PC is available for both the PC and 
the XT for $150. 

Persoft, Inc. 

2470 Ski Lane 
Madison, WI53713 
608-233-1000 
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KEYFIXER™ from 
Vertex 

A set of four precision-molded plas¬ 
tic collars, KEYFIXER for the IBM 
PC and XT, improves typing ease 
and accuracy by increasing the size 
of critical typing keys by increasing 
the fingertip strike area. Similar in 
color and texture to the original 
keycaps, they are easily installed 
and do not permanently alter the 
keyboard. 

KEYFIXERS are supplied for 
RETURN, LEFT SHIFT, RIGHT 
SHIFT, and TAB keys. The TAB 
KEYFIXER can be installed on the 
BACKSPACE instead. 

The set of four is $19.95 
Vertex Systems 
7950 W. Fourth Street 
Los Angeles, CA 90048 
213-938-0857 

CIRCLE NO. 392 ON READER SERVICE CARD 



PC Tech Journal 



















Digital Research 
and VisiON™_ 

Digital Research will support Visi- 
Corp's VisiON operating environ¬ 
ment as a standard for its CP/M™ 
operating system products, and will 
work with original equipment 
manufacturers of personal comput¬ 
ers to adapt VisiON software for 
CP/M systems. 

VisiON is an interactive, graph¬ 
ics-oriented software environment 
that allows a personal computer 
user to integrate any number of Vi¬ 
siON and third-party applications 
programs on the system. 

VisiCorp 

2895 Zanker Road 

San Jose, CA 95134 

408-946-9000 
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Informatics™ and 
VisiCorp™ 

Informatics General Corporation 
and VisiCorp have announced that 
they are developing and will mar¬ 
ket a series of advanced database 
extraction and communications 
software products to link personal 
computers with large IBM main¬ 
frame systems. Designed primarily 
for use in medium to large corpora¬ 
tions, the new software will give 
PC users access to corporate infor¬ 
mation maintained in centralized 
databases while providing data pro¬ 


cessing efficiency, security, and 
access control needed by corporate 
management information systems 
(MIS) directors and data processing 
managers. 

The new products include two 
cooperating software packages: Vi- 
siAnswer™, which operates on the 
IBM PC, and Answer™/DB, which 
runs on the IBM mainframe. Infor- 
matics/VisiCorp products will be 
marketed by both companies. 
Informatics General Corp. 
21031 Vantura Blvd. 
Woodland Hills, CA 91364 
213-887-9040 
VisiCorp 

2895 Zanker Road 
San Jose, CA 95134 
408-942-6081 
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PC Modem 
Speed Adapter™ 


VEN-TEL Inc. has introduced the 
PC Modem Speed Adapter™ which 
can increase the baud rate of the 
company's PC Modem Plus™ to 
1200 baud. The combination is de¬ 
signed specifically for the IBM PC 
andthePC-XT. 

The PC Modem Plus system in¬ 
cludes a card-type modem, Cross- 
talk-XVI™ communications soft¬ 
ware, a phone cable, and complete 
instructions. The $360 adapter at¬ 
taches to the modem in the same 
slot. All 300 baud PC Modem Plus 
systems in the field can be upgraded 
to full 300/1200 baud operation. 
VEN-TEL INC. 

2342 Walsh Avenue 
Santa Clara, CA 95051 
408-727-5721 
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VRdata' s Hard 
Disk III 


At prices that start at $995 for 5 
meg, $1249 for 10 meg, and $1449 
for 15 meg, VRdata is now offering 
its Hard Disk III Winchester sub¬ 
system, which includes case, power 
supply, cables, and mounting hard¬ 


ware fully assembled, tested, and 
burned-in. Adapter kits, which in¬ 
clude software, are $150 additional. 
VRdata 

777 Henderson Blvd. 

Folcroft, PA 19032 
800-345-8102 
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munications capability for sharing 
and accessing information. 

Nestar Systems, Inc. 

2585 East Bayshore Road 
Palo Alto, CA 94303 
415-493-2223 
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able for $9.95. 

Curtis Manufacturing Co., Inc. 
Grove Street 
Peterborough, NH 03458 
603-924-7803 
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The suggested price is $499. 
von Leivendyke Enterprises 
Silvermine Avenue 
Norwalk, CT 06850 
203-846-4973 
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Pedestal II and the AD -1 
Adapter from Curtis 

Curtis Manufacturing Company is 
now producing PC Pedestal II, a tilt 
and swivel add-on custom base for 
the IBM PC Color Display, and the 
AD-1 adapter that can be used with 
the pedestal to accommodate 
Princeton Graphics Systems dis¬ 
plays and Quadram's Quadra- 
chrome displays. 


Pedestal II joins Pedestal I, 
which was designed for the PC 
Monochrome Display. For optimal 
viewing, the pedestals can be tilted 
or swiveled in any direction to im¬ 
prove sight and minimize glare. 
Both pedestals are available from 
computer dealers nationwide for 


New Version of C 
Compiler from 
SuperSoft 

A new version of the SuperSoft C 
Compiler for the CP/M-80, CP/M- 
86, and MS DOS operating systems 
has been released. It is syntactically 
compatible with UNIX version 7 C, 
and supports such features as long 
integer functions and double float¬ 
ing point functions, including trigo¬ 
nometric functions. 

Retail price of the compiler is 
$275 for the CP/M-80 operating 
system and $500 for other operating 
systems. 

Supersoft 

1713 S. Neil St. 

Box 1628 

Champaign, IL 61820 

217-359-2112 
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Printer Buffer from 
von Leivendyke 

The Graphics ConvertaBuffer has 
been announced by von Leivendyke 
Enterprises. It allows the user to 
print business graphs generated by 
programs like 1-2-3 and MBA on 
letter-quality printers. 

The Graphics ConvertaBuffer 
speeds the process of outputting a 
large amount of data to the printer 
by receiving the data as fast as the 
PC can send it—1,000 characters 
per second, storing up to 64K bytes 
of data in its built-in memory and 
then sending it to the printer at the 


PolyLibrarian ™ 

FROM POLYTRON 


An Object Module Librarian for the 
IBM PC, PolyLibrarian is now avail¬ 
able as a productivity enhancement 
software package for programmers 
using the MS DOS operating sys¬ 
tem. PolyLibrarian organizes relat¬ 
ed object code modules (.OBJ files) 
into a single library (.LIB file). The 
IBM PC linker can then automati¬ 
cally select only the modules nec¬ 
essary to construct an executable 
program (.EXE file). 

Available for $99, Poly¬ 
Librarian works with any compiler 
or assembler that uses the IBM PC 
Linker. 

Polytron 
P.O. Box 787 
Hillsboro, OR 97123 
503-640-2875 
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IBM and Nestar _ 

Nestar Systems, a leading supplier 
of full performance networking sys¬ 
tems for personal computers, has 
been named a value-added dealer 
(VAD) by IBM for its personal com¬ 
puter family. Under the agreement 
Nestar can sell its networks, in¬ 
cluding IBM PCs, to end-users in 
the United States. 

Nestar is well known for its 
PLAN 4000, the basis for its con¬ 
cept of Community Microcomput¬ 
ing™, computer usage that com¬ 
bines dedicated, accessible personal 
computing power with full com- 

























Get all the facts about 
the IBM Personal Computer 



Get PC Magazine! 


W 


hether you already own an IBM Personal Computer 
or you’re thinking about buying one, you need PC 
Magazine. 


PC Magazine is the independent guide to IBM Per¬ 
sonal Computers. Each monthly issue is packed with 
the latest information for everyone who's interested 
in IBM Personal Computers. 


This is the magazine for finding out how to put 
together the best IBM "PC" system... and how to 
get the most out of it. Every month you’ll receive 
hundreds of colorful pages of evaluations, in¬ 
sights, and straight talk from respected ex¬ 
perts-professionals in computer science as 
well as lawyers, businessmen, writers, ed¬ 
ucators and many others. 


PC covers software, hardware, applica¬ 
tions, and every other topic of impor¬ 
tance to the thousands of IBM Personal 
Computer users who read it. To make 
sure that we give you the facts you 
need, we include a special "User- 
to-User" section, a "PC Wish List',' 
and news about IBM Personal 
Computer clubs, events 
and publications. 

Right now you can save up 
to 31% on an introductory 
subscription. And if you're 
ever dissatisfied with PC, 
just write and tell us-you'll 
receive a prompt refund for 
all the unmailed issues re¬ 
maining in your subscrip¬ 
tion. 


j PC" Magazine 

“ P.O. Box 598, Morris Plains, NJ 07950 


Yes! I want to subscribe to PC, the independent guide 
to IBM Personal Computers: 

One year (12 issues) only $21.97-19% off! 

Two years only $40.97-24% off! 

Three years only $55.97-31% off! 

Savings based on full one-year subscription rate of $26.97. 

CHECK ONE: □ Payment enclosed. □ Bill me later. 


8H344 


Mr./Mrs./Ms.. 

Company- 

Address_ 


(please print full name) 


-State- 


City— 

Offer valid only in the U.S., its territories and possessions. Please allow 30 to 60 days for delivery of first issue. 


-Zip- 






















Engineering 

Software 

for your PC 

• Power plant and chemical process 
flowsheet analysis 

• Pressure drops in pipes and fittings 

• Thermodynamics of steam, air, fuels, 
combustion products 

• Component simulation 

• Solvers and optimizers 

Call or write for our free catalog 

PSI/Sy stems 

Research Park, P.O. Box 3100 
Andover, MA 01810 
(617) 475-9030 
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l/'l/>lTSOFTPRODUCTSirC 

A subsidiary of the University of Waterloo 

Announces 


a full screen editor and a family 
of language interpreters for the 
IBM Personal Computer 



For further information contact: 


WATSOFT Products Inc. (519) 886-3700 

158 University Ave. Telex No.: 06-955458 

Waterloo. Ontario- 
N2L 3E9 
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DOS 1.1 and 2.0 UTILITIES 
SOFTWARE PRINTER SPOOLER 

Save Time!! Spooler allows the computer to be printing text to the 
printer while running a program. Supports Visicalc, Basic, Macro- 
Assembler, Multiplan, FinalWord, Wordstar etc. 

+ 5 different buffer sizes from 4k to 64k (DOS 1.1) 

DOS 2.0 buffer sizes to 320 kbytes 
Supports Xon-Xoff protocol for serial printers. 

$45.00 Req. 1 drive, 64 kbytes, parallel or serial printer 

RAM DISK 

No internal switches to set on the PC 
+ Disk sizes from 32k to 320 kbytes (32 kbyte steps) 

Keyboard reset (Ctl-Alt-Del) is disabled so you won't lose data 
Click from PC speaker can be enabled for disk access signal 

Price $40.00 Requires 96 kbytes and 1 disk drive 
Ram Disk and Software Printer Spooler both for $69.00 

COPYLOCK PROTECTION PROGRAM 

An effective protection system for your .COM or .EXE file which 
is not copyable by any of the general copy programs such as 
Copy- PC, COPY2PC, System Backup vl .3 and the DOS Disk- 
copy command. Disk can also be made a “bootable” disk by the 
end user by using the SYS command from DOS. 

+ Supports Compiled BASIC programs with chaining 
Requires 2 drives, 64 kbytes. $799.00 11^83^ 


EAST 

BiyiiOe Etpartion Cenltf 


SoftDesi gn 


617 861-0902 


6 Blodgett Rd. Lexington, Ma. 02173 
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Legal Brief 


Whitesmiths Ltd. 

Fighting thePirates of Software 

Since the beginning of time, 
man has searched for the answer 
to two questions: 

what is the meaning of life 
and how can I keep pirates from ripping 
off my software! 


Max Stul Oppenheimer 

The latter question about software 
piracy is far from being answered, 
and it pits software writers against 
users in unavoidable conflict. The 
conflict is simple to state: a careful 
user probably wants to know how 
the program he or she is relying on 
works, probably wants to keep 
back-up copies of the program, and 
probably wants the option to use 
the program on more than one ma¬ 
chine (at least on a temporary basis 
if the primary machine is being ser¬ 
viced); a software writer's desire to 
maximize sales will motivate him 
to restrict the user's access to his or 
her programming techniques and 
restrict the use that may be made of 
any given copy of the program. 
When a large enough custom proj¬ 
ect is involved, a sophisticated user 
and a sophisticated software writer 
can bargain and reach a compro¬ 
mise each can tolerate. Off-the- 
shelf software does not lend itself to 
bargaining—the price usually will 
not support the effort involved, and 
often at least one party is not expe¬ 
rienced enough to know what is at 
stake. 

Software houses have turned to 
a rather limited variety of ap¬ 


proaches to deal with the conflict: 
trade secrecy (e.g., copy protection), 
copyright, patent, or a hybrid of the 
foregoing. Each approach has draw¬ 
backs. Patents are expensive and 
difficult to secure, copy protection 
schemes devised to date have had 
very short useful lives, copyright is 
somewhat esoteric, and enforce¬ 
ment of copyright requires legal 
proceedings as opposed to the self¬ 
executing nature of effective copy 
protection. 

For certain of its software, 
Whitesmiths Ltd. has opted for 



EDITION 2.2 


THIS OEVICE IS LICENSED UNDER ONE OR 
MORE COPYRIGHTS OF WHITESMITHS. LTD 
TO CONTAIN A COPY OF SOFTWARE PART CODE 


what it refers to as "licensing under 
copyright." The evidence of the li¬ 
cense is an "authorization seal," 
which the user acquires along with 
the software. The user must affix 
the seal to the system on which the 
software is to be used. Whitesmiths 
solicits third-party reports of the 
use of its software on machines not 
bearing the appropriate seal and 
presumably would investigate such 
reports and take legal action to en¬ 
force its copyrights as warranted. 
Whitesmiths claims that this 
eliminates the need to negotiate li¬ 
cense agreements and will reduce 
the costs of its software. 

Whitesmiths misplaces its em¬ 
phasis on the talisman of the seal; 
the claim that the seal eliminates 
the need for a license agreement is 
simply wrong. It eliminates a for¬ 
mal written agreement that must 
be signed by the user, but the user's 
acceptance of the software/seal 
package may constitute an agree¬ 
ment that binds the user to White¬ 
smiths' terms. Whether the autho¬ 
rization seal mechanism effectively 
creates a contract between White¬ 
smiths and the user depends on 

Max Stul Oppenheimer is a partner in a 
large Baltimore law firm, Venable, Baetjer 
and Howard. 
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Computer Biz 

INC. 


SALES—EDUCATION 
CONSULTING 


4482 PEARL AVE., SAN JOSE, CA 95136 

(408) 723-3363 


DISKS 


VERBATIM 

51 / 4 " 10/Box SS/DD 

$26 


DS/DD 

$36 

DYSAN 

5%” 10/Box SS/DD 

$36 


DS/DD 

$41 

TANDON 

DS 320 KB 

$265 

CDC 

DS 320 KB 

$279 

PANASONIC 

x fi Height DS 

$259 

QUME, CDC 

Vi Height DS 

CALL 

DAVONG 

Hard Disk System 



10 MB Internal 

$1675 


External 

$1925 


PRINTERS 


C.ITOH 8510 AP Parallel $399 

1550 AP Parallel $689 

F10 40 CPS ParaBeySerial $1235 
EPSON FX 80/FX100 CALL 

NEC 3550 Parallel $1975 

OKIDATA 92 160/40 CPS $535 

93 160/40 CPS $935 

ML 84 Parallel $1035 

DA1SYWRITER 2000 W/48K Buffer $1235 


MONITORS 


AMDEK Video 300 Hi Res Green $149 

Color II RGB $449 

USI PI-3 Hi Res Amber $159 

PGS HX-12 RGB $535 


MODEMS 


HAYES Smartmodem 1200B $479 

Smart modem 300/1200 Baud $535 


I MEMORY PLUS 

101 

AST 

64K Megaplus II 

$299 

RESEARCH 

64K Six Pak 

$325 


(/O Plus II 

$125 

HERCULES 

Graphics Card 

$399 

PLANTRONICS Color Plus 

CALL 

SOFTWARE 

Ashton-Tate 

Dbase II 

$449 


Friday 

CALL 

Visicorp 

Visi Series 

CALL 

Mark of Unicom Final Word 

$235 

IUS 

Easywriter II 

$265 

Lifetree 

Volkswriter 

$149 

Micropro 

Wordstar 

$295 


Mailmerge 

$175 

Peachtree 

Peachpak-4 

$297 

Microsoft 

Flight Simulator 

$39 

Hayes 

Smartcom II 

$99 

Continental 

Home Accountant 

$99 

Additional Hardware-Software 

Inquire 


All items subject to price change and availability 
Shipped by UPS for convenience (add shipping cost) 
Call us for complete price list. 

QUALITY SERVICE 
AFFORDABLE PRICES 
TELEX: 296662 COMPUBIZ 
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TALL TREE SYSTEMS 

fikeAerntb: 


LOADABLE DEVICE 
DRIVERS FOR 
DOS 2.00 

Successors to the widely 
acclaimed JFORMAT for 
Dos 4.10 

JETDRIVE $40 

The only Electronic disk to work 
on any memory board. Con¬ 
tents restored after Ctrl-Alt-Del. 
Plus our famous JET (high-speed 
file transfer) program. 

WINDRIVE $40 

Available for most Winchester 
hard disk drive systems. Source 
code permits adaptation and 
customization. The only way to 
have unlimited drive expansion 
and disk-sharing. 

JFORMAT-2 $40 

The only way to go beyond 
360 K on one diskette. Allows 
for 24 different formats up to 
2.5MB size. 

faucet: 

JRAM $800 

The only memory board which 
allows more than 640K bytes 
per system. 512K bytes con¬ 
trolled by a hardware pager. 
Includes the jetdrive program. 

TALL TREE SYSTEMS 
1036 Los Altos Avenue 
Los Altos, CA 94022 
(415) 941-5500 
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whether the user has been informed 
of the terms of the contract and has 
the legal intent and capacity to en¬ 
ter the contract. Although perhaps 
not a problem in the majority of 
Whitesmiths sales, any software 
writer who attempts to impose a 
contract rather than negotiate one 
(whether by seal or by a licensing 
agreement shrink wrapped with the 
software media) runs the risk that 
the purchaser is a minor who may 
not be bound by the terms of the 
license. 

Assuming that the user does, by 
the act of purchasing the software 
and accepting the authorization 
seal, become bound by the licens¬ 
ing agreement, the question is what 
the terms are of that agreement. 
There is no written licensing agree¬ 
ment, but the user can look to 
Whitesmiths' press releases and 
catalog to attempt to determine 
what Whitesmiths might claim to 
be the terms of the license 
agreement. 

The press releases indicate that 
Whitesmiths has made significant 
compromises: the software can be 
stored on disk or Winchester drive, 
and users are permitted to make ar¬ 
chival copies for their own use. 
However, the press releases also in¬ 
dicate that Whitesmiths intends 
the software to be used only on a 
single computer bearing the appro¬ 
priate authorization seal. Taken lit¬ 
erally, this would mean that if a us¬ 
er's machine were down for 
maintenance, the software could 
not be run on a back-up machine. It 
might be logical to assume that un¬ 
der such circumstances, White¬ 
smiths could not reasonably have 
any objection to removing the seal 
from the down machine and plac¬ 
ing it on the machine in use. How¬ 
ever, in its March 30, 1983, news re¬ 
lease, the company states that its 
software "can be bought and sold 
along with the computer for which 
it is authorized." It also states that a 
customer "may not buy one copy of 
our software and circulate it among 
friends." 

Taken together, this suggests 
that Whitesmiths intends to place 
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Direct Disk-to-Disk File Transfer with Xeno-Copy PLUS™ 



How to fim 
the right 
software 
for your 
home or 
office 
computer. 


The 1983 Software Buyer's Guide saves 
you time, trouble and money when you're 
shopping for software for your personal 
or business computer. 

In this convenient, comprehensive guide 
the editors of Creative Computing have 
compiled up-to-date software reviews 
from our magazine. It's the one and only 
reference you need to select the right soft¬ 
ware for your individual computer needs. 

Included in this new edition are programs 
for every conceivable application, including 
practical programs like TK! Solver, Vision, 
Paint and Video Easel and Slide Show-plus 
the latest games for Color Computer, 
TRS-80, Apple, Atari, and morel 

You'll also find step-by-step guidance on 
buying a word processor, database man¬ 
ager, educational or recreational software. 

And once you decide on the programs you 
want, you can find out where to get them 
though the convenient directory of manu¬ 
facturers that's included. 

Get the hard facts about software in the 

1983 Software Buyer's Guide. Send for 
your copy today. Only $4.95! 


MAIL TODAY TO: 

Software Buyer's Guide 

CN1914 

Morristown, N.J. 07960 

Please send me_copies of the 1983 

Software Buyer's Guide for only $4.95 each, 
($ 3.95 plus $ 1.00 per copy postage & han¬ 
dling). $6.00 outside U.S.A. 

Total Amount $- 


□ Payment Enclosed (CA, NJ and NY State 
residents please add applicable sales tax.) 


NAME- 


(please print) 


ADDRESS- 


THE TOWER OF BABEL CONQUERED! 


In the Old Testament, 
man's excessive ambi¬ 
tion results in the Tower 
of Babel where no one 
speaks the same lan¬ 
guage. In Modern 
Times, the microcompu¬ 
ter industry has achiev¬ 
ed the same result 
without any direct di¬ 
vine intervention. Now, 
with Xeno-Copy PLUS, 
you can read AND write 
over 35 different disk 
formats in your IBM PC 
or PC-compatible. 

Place your "foreign" 
disk in your PC. READ 
and WRITE files bet¬ 
ween PC-DOS and your 
"foreign" disk. No 
modems, serial links, or 
other hardware re¬ 
quired. Capabilities in¬ 
clude single and 
double-sided formats, 



CP/M-80, CP/M-86, 
TRSDOS, p-SYSTEM, and 
others. 

The fast and easy 
way to move disk files 
TO and FROM your 
other computer, using 
your PC as the host 
computer. Your other 
computer is not re¬ 
quired, just the disk. 
Fully menu-driven and 
easy to use. 

Xeno-Copy PLUS 
gets you the best in user 
support. Your Xeno- 
Copy package con¬ 
tains our toll-free (800) 
technical support 
hotline number. All 
Vertex registered users 
receive a free subscrip¬ 
tion to our newsletter 
"XENOtes" containing 
helpful info and 
upgrade notices. 


Xeno-Copy PLUS available for the IBM PC and most PC-compatibles. Become a 
Xeno disciple for only $124.50. 

THE PC KEYBOARD ... CONQUERED 

Smite thine keyboard limitations with KEYSWAPPER 2.0’$ punch! First, custo¬ 
mize your keyboard. Use four different built-in keyboard layouts including 
DVORAK (ANSI). Move any key. Use numeric keypad and cursor controls at the 
same time. Hear audible feedback on CAPSLOCK/NUMLOCK, and reset 
CAPSLOCK like typewriter. Menu-driven for easy setup. 

Then, add the most powerful macro-command capability around. Program 
ANY key as a macro-even relocated keys or multiple keys. Most macro features 
can be changed even while another program is running: define a new macro, 
toggle any KEYSWAPPER feature on/off including macros, bring up a macro 
definition table and "Help screen". Macros can contain user input and time 
delays. Create "phantom" menus transparent to your application program. 
Save macros in printable, editable files. Optional date/time at cursor prompt, 
disable selected keys, and other advanced features. 

Works for you on the PC, XT and selected PC-compatibles, under DOS 1.1 and 
2.0. Compatible with most popular programs. Only 69 sheckels ($69.95 
U.S. currency). 

THE ORIGINAL KEY FIXER 

An original gift from the three wise men? Probably 
not, but these precision molded collars fit onto the 
existing ENTER, TAB, BACKSPACE, and both SHIFT KEYS 
to increase accuracy and reduce fatigue. Unique 
design does not change key height. Imprinted with 
"ENTER" as in IBM manuals. Original equipment grey 
color matches existings keys. A thousand and one 
satisfied customers. 

Set of FIVE .only $14.95 

Check with your local retailer, or call us for your local Vertex dealer. 



Dept M, 7950 W. Fourth St, 

Los Angeles, CA 90048 
(213) 938-0857 

If unavailable locally, send payment or VISA/MC with card * and exp. date. Phone orders accepted. 
Add $2.00 ship/handling. CA residents add 6 V 2 % sales tax. 
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WILL DISASTER STRIKE 
Your computer system? 

SAVYOUR Software System allows you to develop your own customized 
security system. 

Step by step instructions allow you to develop Prevention Procedures, 

Risk Analysis and Disaster Recovery Plans. 

No previous knowledge of computer security is required. 

SAVYOUR System provides detailed checkoff lists and answers critical 
security questions. 

A menu driven, how-to-do-it system containing modules on: 

• Fire • Tornado/Hurricane • Malicious Personnel 

• Theft • Earthquake • Unintentional Error 

• Vandalism • Risk Analysis • Hardware Environment 

• Flood • File Security • Security Equipment 

Maintains disk and hard copy backup of your valuable files including: 
Customer Files, Accounts Receivable, Product Suppliers and more. 

Contains modules that allow you to press a function key and the system 
provides detailed references to the latest security literature. Over 200 
studies are cataloged and cross-referenced. Press a function key and 
SAVYOUR Software System accesses its directory of the organizations 
providing security information. Press another key and SAVYOUR writes 
letters with envelopes requesting additional information. 

SAVYOUR Software System produces a hard copy disaster recovery 
contingency plan, based on your individual needs. 


PEOPLE WHO KNOW AND CARE 

$250. includes 2 diskettes 
and 150 page D-ring Manual 
Min. System IBM-PC 64K, 

One Disk. VISA/MasterCard 



COMPUTER SYSTEMS 

543 Church Street Ann Arbor. 
Michigan 48104 (313) 995-0852 
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A Glitch Killer 
Is Not Enough! 

Your Computer Needs 
Complete AC Power Line Protection 


Sooner or later your 
computer will be subjected to power 
line problems that will result in costly 
loss of data or even damage to the 
equipment. You need protection 
against transients, noise and AC 
ground loops, also isolation and 


regulation. Exlin’s Computer Power 
Conditioner will give you all that plus 
maximum reliability. It’s cheap in¬ 
surance and you pay for it only once. 

Get all the straight facts about 
power problems and the solutions 
from Exlin. 


Model EX 500P 



Write 

for our 

FREE 

Computer 

Power 

Reference 

Guide 


: to 

cc*m 


500 WATTS 
PROTECTION 

$375 

250, 500,1000 
and 1500 Watt 
Models 
Available 

Rackmount 
Models Too! 



EXLIN 

POWER CONDITIONING EQUIPMENT 


4888 Ronson Ct., P.O. Box 178471, San Diego, CA 92117 (619) 571-3134 

__CALL COLLECT 


restrictions on a user's disposition 
of its software beyond those afford¬ 
ed by statutory copyright. There 
would, therefore, be at least an is¬ 
sue as to whether an owner could 
temporarily transfer the seal among 
his own machines. Were a user ne¬ 
gotiating the license with White¬ 
smiths, his argument would be that 
these restrictions are akin to selling 
a book for use in the living room 
only and that, under copyright law, 
the sale of a copy by the author 
gives the buyer the right to dispose 
of that copy as he pleases. 

Section 101 of the 1976 Copy¬ 
right Act specifically permits the 
owner of a lawful copy of a copy¬ 
righted work to sell "or otherwise 
dispose of the possession of that 
copy" without obtaining permis¬ 
sion from the copyright owner. The 
report of the congressional commit¬ 
tee prepared in connection with the 
1976 Copyright Act offers the fol¬ 
lowing example: ". . . for example, 
the outright sale of an authorized 
copy of a book frees it from any 
copyright control over its resale 
price or other conditions of its fu¬ 
ture disposition. A library that has 
acquired ownership of a copy is en¬ 
titled to lend it under any condi¬ 
tions it chooses . . . ." Note that 
both the statute and the committee 
report are focusing solely on the 
rights of the owner of a copy,* were 
Whitesmiths leasing rather than 
selling its software (as IBM purports 
to do in its licensing agreement), 
the Copyright Act would not pro¬ 
vide explicit permission to make 
such transfers without the copy¬ 
right owner's permission. 

In addition to the explicit statu¬ 
tory authorization of disposition of 
copyrighted works by the owner of 
the copy, there is a legal doctrine 
known as "fair use," which permits 
certain uses of copyrighted works 
without the permission of the copy¬ 
right owner. Greatly oversimpli¬ 
fied, the doctrine permits very lim¬ 
ited uses (an easy example is 
quotation of limited portions of a 
copyrighted work in connection 
with a review of that work) where 
very limited harm will be done to 
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the economic value of the copy¬ 
right. Query (legalese for your guess 
is as good as mine but neither is as 
good as the judge's) whether use by 
the same user on multiple ma¬ 
chines would be viewed as fair use. 

Has Whitesmiths explained the 
meaning of life? The use of an au¬ 
thorization seal may make detec¬ 
tion of unauthorized use easier if, as 
Whitesmiths solicits, third parties 
report observations of the use of 
Whitesmiths software on machines 
not bearing authorization seals. It is 


C ertainly one of the 
mam problems in 

battline software 
piracy is detection, and 

Whitesmiths may well have 

discovered a valuable 

^^ 

an interesting innovation. Certain¬ 
ly one of the main problems in bat¬ 
tling software piracy is detection, 
and Whitesmiths may well have 
discovered a valuable weapon. 

However, the use of the autho¬ 
rization seal does not eliminate the 
licensing agreement—it simply 
eliminates the negotiation of the 
terms of the agreement. White¬ 
smiths has made a significant com¬ 
promise in explicitly permitting 
the user to make archival copies. 
Whitesmiths has also imposed 
terms beyond what statutory copy¬ 
right would require. To the extent 
that the licensing agreement goes 
beyond the copyright statute, any 
violation would be a breach of con¬ 
tract but not a violation of copy¬ 
right law. The distinction can be 
significant in terms of the remedies 
available to Whitesmiths and the 
defenses available to the user. 

Copyright law does not prohib¬ 
it the copyright owner from asking 
more, by way of contract, than the 
statute grants him. Users should be 
aware that the copyright law also 
does not prohibit the owner of the 
copyright from giving up rights that 
he otherwise would have under the 
statute. ■ 
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system designed to solve all; your 
application's d^fdlidi^iifeds. 

• interfaces to BASIC, Pascal, COBOC-^ft'C 

• multi-key access to any number of files vX 




• unlimited number of records per fil^i 

• built-in^file 

• unsurpassed 

• efficient ^ 

Compare Btrieve's capabilities to any record management or 


ISAM system availa|b||%|d^^ire conyfi*eed that you will 


select Btrieve. Write or call. for. details toddy. $145.00 





Requires PC-DOS. ^ 
Btrieve is> xi.trademark 
PC'DQSi^i^itrademark 


f>0 Box 9802. #590 Austin. IX 78766 

1/ $ y: 346-8380 

' _ U- T„1 % l > 
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On-Screen Presentations 

For Snail Croups or Training 

PVXEL 
Uisuals . 


IT’S 

SHOWTIME! 


PYXEL Visuals now includes our 
SHOWTIME utility for creating 


and displaying on-screen presentations. In addition to vertical or 
horizontal hard copy, you can link screens to produce a prompted 
or automatic slide show. 


No commands to learn — or forget. PYXEL Visuals will show you the true 
meaning of user-friendly. 

No guesswork—lines and text appear on the screen as you develop it. You 
see what’s happening at every step. 

Requires only 1-3K to save a screen on disk. 

Full editing capability both before and after you save a screen on disk: 

Draw and delete lines 

Change text and character sizes (choose from Vi” to 1" high) 

Reposition any part of the screen to another location 

PYXEL Visuals disk and manual — $98 
MasterCard and Visa accepted 


Requires: IBM PC with PC-DOS: 128K 
RAM; Color/Graphics Adapter; Graphics 
Monitor; EPSON MX-100. MX-80 
with GRAFTRAX. FX-80, IBM Graphics Printer. 
Not copy-protected DOS 2.0 and XT 
compatible. 


pyxii 

Qnppucnnons 


1 

H 2917 Mohawk Dr., Richmond, VA 23235 (804) 320-5573 

ys 1 ^ ^ ^p ^ ^p ^p ^ B B B B B B B B B B ^ 
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TECH BOOK 


A Special Section for Product and Service listings 


Accessories/Supplies 


DISCSAVERS™ 

Multi-Color vinyl sleeves for 514 and 8-inch 
diskettes that provide a 4-color filing system, 
durability, ease of labeling and secure fit. Pack¬ 
aged 12 or 10 (8") per box, they are available 
in red, blue, yellow and green. Ideal for home 
or office use. 

(List Price: $6.29 for 5 ] A", $8.75 for 8") 
ROCKROY, INC. 

COMPUTER PRODUCTS DIVISION 
7741 East Gray Road 
Scottsdale, AZ 85260 
(800)528-2361,(602)998-1577 

IBM PC SECURITY 

Deter unauthorized persons from opening PC 
system unit. Kit includes specially designed 
Clarke screwdriver & companion Kent screws, 
kit price $18.95. Control multiple PC'S..qty disc 
& extra screws available. To order send ck or 
money order: 

HOOKER TECH/ETERIA 
POBox 461 
Lawrence, NY 11559 


Computer Services 


insurance 

SAFEWARE, unique insurance for microcompu¬ 
ter owners, covers all hardware, media, pur¬ 
chased software. SAFEWARE provides full 
replacement coverage, after a low $50 de¬ 
ductible, for as little as $35 a year. Protect your 
system against power surges, fire, theft, acci¬ 
dental damage. For immediate coverage call 
toll-free 1-800-848-3469. In Ohio, 1-800- 
848-2112. 

COLUMBIA NATIONAL GENERAL 
AGENCY 
88 E. Broad 
Columbus, OH 43215 


Hardware/ Add-on 
Boards 

QUADCOLOR VIDEO 
CARDS 

Quadcolor, designed for the IBM PC, has color 
bit-mapped graphics for sixteen colors on the 
screen at once. Quadcolor 1 is functionally 
equivalent to IBM’s card and retails fa $295. 
Quadcolor II offers 640 x 200 high-resolution 
for $275. And Quadcolor III offers 640 x 400 
high-resolution. 

QUADRAMCORP. 

An Intelligent Systems Company 
4355 International Blvd. 

Norcross, GA 30093 
(404) 923-6666 
TWX 810-923-6666 

FLEXIMEM ROM/RAM 
CARD 

For resident virtual programs, this is the ONLY 
board to buy! Use as read/only (ROM) board 
for faster access to programs or expand read/ 
write (RAM) memory up to 128K. Compatible 
RAM and ROM/PROM/EPROM/EEPROM de¬ 
vices can be installed on same board for max¬ 
imum flexibility. Call for technical note 47A. 
RAYTRONICS 

4901 Moreno Blvd., Building 900-C 

San Diego, CA 92117 

(800) 854-1085, (619) 270-4000 (CA) 

PC ADD-ONS 

We carry everything from memory upgrades 
and disk drives to memory cards and hard disks. 
Brands include Tandon, CDC, Seattle Com¬ 
puter, Tecmar, Tallgrass, and more. U.S. Inquir¬ 
ies: For service and satisfaction call: 

EMJ DATA SYSTEMS LTD. 

79 Regal Rd #5 

Guelph, Ontario, NIK 1B6 Canada 
(519)837-2444,(416)846-3233 


256K SLOTLESS MEMORY 

Let us install up to 256K RAM on your EXISTING 
SYSTEM BOARD using NO SLOTS. We improve 
your IBM PC so it can address the 64K RAM chip 
128K—$192, 192K—$256, 256K—$320 
(expandable and warranted). DO-IT-YOUR¬ 
SELF KITS—PC-KNB—$39.95, PC-KPC— 
$59.95. 64K-PUR—$5.95 each. 

Add-MEM 
22151 Redwood Rd. 

Castro Valley, CA 94546 
(415)886-5443 

13 FUNCTION 
EASIBOARD™ 

IBM quality plus Easitech Excellence exclusively 
at IBM PC dealers worldwide. Memory (64K- 
256K), spooler, printer and modem connec- 
tions; three electronic disks, chronograph and 
more. No need to search for low prices. Our 
lowest prices are at authorized IBM PC dealers 
only. $325 to $595. EASIBOARD by EASITECH. 



EASITECH CORP. 

2215 Perimeter Park, Suite 22 
Atlanta, GA 30341 
(404)452-7576 

THE ENCRYPTOR 

THE ENCRYPTOR, a data encryption board, is 
designed for use with the IBM, APPLE, S100 & 
IBM compatible micros. THE ENCRYPTOR puts 
the strength of DES at the disposal of business 
& personal computer users. Sensitive data can 
be quickly & economically protected whether 
for storage or transmission. 

FUTUREX 

9700 Fair Oaks Blvd. 

Fair Oaks, CA 95628 
(916)966-6836 


Hardware/Disk 

drives 

8" & 5 ft" FLOPPY DRIVES 
AND DISKETTES 

• 8" flexible disk subsystem—Attractive thin-line 
design stacks above or below system's unit (19ft" 
x 18" x 3ft") ANT with complete documenta¬ 
tion. Controller board and software available. 

1-8480 DD,DS, 2.4 MB $1495 
1-8481 SD, DS, 1.2 MB $995 

• 5 ] A" internal disk drives—TANDON or Con¬ 
trol Data—DS, 40 ATP1,320 KB. 

TM 100-2 $235 • CDC 9409 $249 
5Va" half height internal drives available. 

• Control Data diskettes—1240-00 5!4" SS/DD 
w/write protect notch in hub ring—bx of 10 
$22. 1244-00 5'/4" DS/DD $35. 1225-00 8" 
DS/DDwpn $39.50. VISA/MC. 

M/CROJCPRESS 

305 S. State College, Suite 135 
Anaheim, CA 92806 
(714)632-8512 


Hardware/Monitors 

QUADSCREEN 

This 17-inch high-resolution monochrome mon¬ 
itor displays 10,240 characters at once with 960 
x 512 dots resolution—more than five times that 
of IBM’s PC monitor. Bit-mapped graphics al¬ 
lows addressability of each dot. Full IBM 
MSDOS/BIOS compatibility. Quadscreen 
comes with video card, cable and software. 
Retails for $1995. 

QUADRAM CORP. 

An Intelligent Systems company 
4355 International Blvd. 

Norcross, GA 30093 
(404)923-6666 
TWX 810-923-6666 

QUADCHROME 

The RGB 12-inch color monitor has a special 
NEC.31 mm dot pitch tube to deliver up to 690 
x 480 dots resolution for a sharp screen im¬ 
age. Color graphics, word processing, and ac¬ 
counting are just a few tasks this monitor can 
perform. Retails from $795. 

QUADRAMCORP. 

An Intelligent Systems company 
4355 International Blvd. 

Norcross, GA 30093 
(404)923-6666 
TWX 810-923-6666 


Hardware/ 

Peripherals 


videoslide 

Get high-quality 35mm color slides for the cost 
of film and processing—about $.50 each. 
Videoslide 35 Computer Graphics Camera 
plugs directly into 9-pin plug on IBM PC color/ 
graphics adaptor. Compatible with RS-170 ter¬ 
minals. Price of $2799 includes TTL RGB inter¬ 
face and all necessary cabling. 

LANG SYSTEMS INC. 

1010 O’Brien Dr. 

Menlo Park, CA 94025 
(415) 328-5555 


Hardware/ 

Storage Devices 

WINCHESTER SUBSYSTEMS 

Tallgrass Technologies offers a family of Win¬ 
chester HardFiles and streaming tape by file 
backup for the IBM PC. With formatted capac¬ 
ities from 6.25MB to 70MB, Tallgrass has a 
HardFile System to fit the most stringent of data 
processing applications. From $2995 includ¬ 
ing integral tape backup. 

STEVE VOLK/V.P. MARKETING 
Tallgrass Technologies Corporation 
11667 West 90th 
Overland Park, KS 66214 
(913) 492-6002 


RATES AND INFORMATION 

Listings are grouped by category and consist of a bold lead line (23 characters 
maximum), 7 lines of ad copy (45 characters per line), plus 4 lines of com¬ 
pany name, address and telephone number. 

Listings are available only on a 3 issue basis at $60. per issue ($180. total). 
Copy will have a set format and remain the same for all 3 months. Enhance 
the appearance of your ad by including your Logo at an additional cost of $25. 
per issue ($75. minimum extra charge). Pre-payment is required by check, 
money order, or American Express, Diners Club, MasterCard, Visa credit 
cards. Closing Date: 1st of 2nd month preceding cover date. 

Send copy and remittance to PC TECH JOURNAL, TECH BOOK, 12th 
FLOOR, 1 PARK AVENUE, NEW YORK, NY 10016. Call (212) 725-4215 for 
additional information or assistance. 
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A Special Section for Product and Service Listings 


Mailing Lists 


PROFILES OF RETAIL 
STORES & USERS 

Cl can provide names & addresses of: a) over 
2,200 retail computer stores surveyed via the 
telephone, b) new personal computer users (i.e. 
IBM, Apple, Osborne, etc.). Both can be tai¬ 
lored & used for mailing lists, telemarketing or 
direct sales. Call (619) 450-1667. 



COMPUTER INTELLIGENCE 
CORPORATION 
3344 North Torrey Pine Ct. 
La Jolla, CA 92037 


MICROS IN LARGE 
ACCOUNTS 

Cl's new information service locates large-vol- 
ume users of personal computers in key ac¬ 
counts. This program provides installed user 
data, network configurations, and their plans fa 
new purchases. The data is gathered via 1500 
telephone surveys each month with large com¬ 
panies including the Fortune 1000. Call 619- 
450-1667. 



COMPUTER INTELLIGENCE CORP. 

3344 North Torrey Pine Ct. 

La Jolla, CA 92037. 

(619)450-1667 

IBM MAILING LISTS 

Over 23,000 names of IBM personal com¬ 
puter owners (counts increase daily) available 
for rental on labels or magnetic tape. Total 
411,000 including other brands. 

IRV BRECHNER 

TARGETED MARKETING, INC. 

Box 453 

Livingston, NJ 07039 
(201)731-4382 


Software/ 

Accounting 


CUSTOM PAYROLL 

All systems support multiple pay categories, 
calculation of all taxes, user-defined deduc¬ 
tions, exceptional item handling, a variety of 
necessary reports, paychecks and W-2 forms. 
Written in PC Basic with full source included for 
easy maintenance. Prices start at $400.00 for 
basic system and manual. 

DATASMITH, INC. 

Box 8036 

Shawnee Mission, KS 66208 
(913)381-9118 

SOLOMON III GENERAL 
LEDGER 

Suitable for large and small businesses, banks 
and accounting firms. Unsurpassed in flexibility, 
power and ease of use. Graphically displayed 
screens, user defined chart of accounts, re¬ 
ports, journal types and budgets. Consolida¬ 
tion of multi-divisions (companies), auto-reversing 
and recurring transactions, ratio analysis plus a 
complete report generator. $595 complete. 
Demo available. 

Solomon 
Series u 
Software 

information For wise Business Decisions 

COMPUTECH GROUP INCORPORATED 
Lee Blvd., Box 271 
Frazer, PA 19355 
(215) SOLOMON or 644-3344 


Software/Business 
Project Management 


PROMAC/DOS FOR 
MANAGERS 

Project planning, management and control. Uses 
critical path method. Offers interactive control 
of project activities, schedules, costs and re¬ 
sources. Up to 10,000 activities in any work 
breakdown structure. Tabular and graphic re¬ 
ports support earned value analysis. Call or write 
for brochure and sample reports. 

PRIMAVERA SYSTEMS, INC. 

29 Bala Avenue, Suite 224 
Bala Cynwyd, PA 19004 
(215)667-8600 


Software/Compiler 


C-SYSTEMS • COMPILER • 
WINDOW 

C-Systems V7 compatible nonfloat c compiler 
for real-time system applications. Optimized 
assembler source code. 128K, 2 dd. $195. c- 
window is a source level debugger for c pro¬ 
grams. Single step, breakpoint, trace at state¬ 
ment level. Display and change variables using 
full c expression syntax. Requires c-compiler 
$195. 

C-SYSTEMS 
P.O. Box 3253 
Fullerton, CA 92634 
(714)637-5362 

C86—“C” FOR 
PROFESSIONALS 

“C” brings great power, control and concise¬ 
ness to programming. C86 brings FULL UNIX 
syntax (portability), source to a rich library (gives 
you control), no royalties, PCDOS & CPM-86 
support, and overlays. Ask a friend—we are 
ahead. Development will keep us ahead. Hot¬ 
line support is solid. $395. Call your Dealer or 
Cl. 

COMPUTER INNOVATIONS, INC. 

10 Mechanic Street, Suite J-113 
Redbank, NJ 07701 
(201)530-0995 

THE PROGRAMMER’S 
SOURCE 

COMPARE products. Find what's best. We serve 
programmers of MSDOS and CPM systems. We 
cover all compilers (like 15 PCDOS C compil¬ 
ers), editors, utilities, operating systems, com¬ 
munications programs, addon hardware, key 
books and supplies. Call for answers, Referral 
Service, a catalog, literature, prices. 

THE PROGRAMMER'S SHOP 
135 Main Street, Suite 3-D 
Maynard, MA 01754 
(800)421-8006, (617) 897-4750 


Software/Data 

Management 

T.I.M. Ill 

A data base management system that gener¬ 
ates and summarizes files, mailing lists, and 
employee records. The data can be accessed 
and searched in a number of ways. T.I.M. pro¬ 
vides help screens and function key legends as 
user aids. Capacities include 32,767 records 
per file, 40 fields per record, 60 char/field. (List 
Price: $500.) 

INNOVATIVE SOFTWARE, INC. 

9300 W. 110th St. #380 
Overland Park, KS 66210 
(913)888-0154 


Software/ 
Development Tools 


METAFILE DEVELOPMENT 
SYSTEM 

The METAFILE Software System creates a de¬ 
velopment and operational environment that 
provides integrated facilities for high level pro¬ 
gramming, word processing, data base man¬ 
agement, modeling, report generation, 
communications, forms generation, menu 
building, data conversion, and impromptu 
interaction. 



SENSOR-BASED SYSTEMS 
Olmstead Federal Building 
Chatfield, MN 55923 
(507)867-4440 

BASIC DEVELOPMENT 
SYSTEM 

An integrated set of software fools that will 
greatly increase the efficiency and productivity 
of programmers using PC BASIC. Includes Sin¬ 
gle Step Trace, complete cross-reference, dy¬ 
namic dump of all program variables, renumber 
with program line relocation, program 
compression and expansion. $79, VISA and MC 
accepted. 

SOFTOOL SYSTEMS 

8972 E. Hampden Ave., Suite 179 

Denver, CO 80231 

(303) 793-0145 

PASCAL BIOSLIB 

Give Microsoft Pascal all the power of the PC's 
BIOS roms. Graphics, color, cursor control, 
scrolling supported. Use all keys including ALT 
and all 40 Function Keys. Use communications 
adapters, multiple printers. Determine installed 
equipment and memory. $39.95 for diskette 
and documentation. 

NEXT GENERATION SOFTWARE 
144-10 Roosevelt Avenue 
Flushing, New Y6rk 11354 
(212)762-2833 

ACTIVE TRACE 

Automates the tedious part of PC BASIC pro¬ 
gramming/debugging, leaving you time to learn 
& create. Pops a window into BASIC which dis¬ 
plays variable values as your program runs. 
Output to screen, printer, or disk. No need to 
single step. Complete XREF mapping. Review in 
BYTE 4/83 p.344. $79.95 CALL FOR INFO. 
AWARECO 
P.O. Box 695 
Gualala, CA 95445 
(800) 358-9120, in CA (707) 884-4019 






























TECH BOOK 


A Special Section for Product and Service Listings 


LANGUAGE ORIENTED 
EDITOR 

The Entry System for Programs is the easiest way 
to program in Pascal and C. Great for expert & 
beginning programmers. Formats your code and 
checks for syntax errors while you edit. One 
keystroke builds complete skeletons and struc¬ 
tures. Write error free programs 50% faster, 
100% better. $245. Call for Demo Disk. 

O 

THE FIRST NAME IN PROGRAMMING PRODUCTIVITY 

BELLESOFT, INC. 

2127 Bellevue Way SE 
Bellevue, WA 98004 
(206) 451-9788 


Software/Financial 


CALCULATOR EMULATOR 

Now you can make quick calculations with the 
ease of an adding machine or print calculator 
on your IBM PC. Includes programmable for¬ 
mats for scientific notation, fixed or floating point, 
auto decimal entries, PLUS optional title line and 
labelling of entries. For home or business. Dealer 
inquiries welcomed. $39.95. MC/VISA/ 
CHECK/MO. 

SPECIALTY DESIGNS 
7739 El Pensador 
Dallas, TX 75248 
(214)960-2455 


Software/ General 


SAPANA PROGRAMS PLUS 

MAIL-TRACK-1 (with LetterMerge) $29.95, 
EXPENSE-TRACK-1 $29.95, SOFT-INDEX-1 (an 
electronic card file) $49.95, HOUSEHOLD- 
TRACK-1 $49.95, INVOICE-GENERATOR-PA/ 
DO $99.95, PAY-ROLL-TRACK-1 $99.95. Di¬ 
rectory & Guide (free sample). IBM DISKETTES 
(SSDD $29.90, DSDD $39.90). ADD P&H. 30 
DAY MONEY BACK GUARANTEE. 

SAPANA MICRO SOFTWARE 
Dept. PCT 1, 1305 S. Rouse 
Pittsburg, KS 66762 
(316)231-5023 

RAM FAST SORT 

Sorts 500 strings (like names, dates and #’s) in 
4 seconds with optimized bubble and quick 
sorting. Use multiple arrays (1 primary, 15 sec¬ 
ondary), of any length. Written in machine code. 
Uses compiled MS Basic (8086). Comes with: 
high speed string search & expanded basic in¬ 
put routines. $34.95 
GSC, INC. 

Route 2, Box 466 
Alachua, FL 32615 
(904) 462-4564 


Software/Graphics 


FORTRAN GRAPHICS PACK 

57 MicroSoft or SuperSoft FORTRAN callable 
subroutines. Professional graphics power 
backed by a 90 page user manual, filled with 
examples and designed to be helpful to every 
level of user. Five packages in one! General util¬ 
ity, 2-D interactive, 2-D plots, 3-D plots, and 
solid models (hidden line removal!). $95. 
MICROCOMPATIBLES 
11443 Oak Leaf Drive 
Silver Spring, MD 20901 
(301)593-0683 

CHEETAH BUSINESS 
GRAPHICS* 

Starting at under $1000, the Cheetah Business 
Graphics System is upgradable to Gene- 
graphics-quality resolution, with a variety of in¬ 
termediate resolutions and hardcopy film or 
plotter output options. Infinitely friendly and 
flexible. You can make a slide in 10 minutes for 
as low as $5.00. ’Elected by IBM as a VAR for 
graphic content. 

CENTEC CORPORATION 
11260 Roger Bacon Drive 
Reston,VA 22090 
(703) 471-6300 

GIRAPH BUSINESS 
GRAPHICS 

GIRAPH: Line, bar, stack bar and pie charts. 
Menu-driven with selectable shading, labeling, 
colors, etc. Will use VisiCalc and Multiplan files 
($199). GIRAPH SUPER: All the above features 
PLUS scatter diagrams, 3-D bars, separate left 
and right scales, log scales, text anywhere and 
more ($299). Demo $25. Call or write to: 
DATA DISPLAY 
171 W. 4 th Street 
NY, NY 10014 
(212)620-8134 

VERSAWRITER 

Complete drawing system for IBM PC includes 
digitizer drawing board and software—ready 
to use. Use digitizer to trace drawings to the 
computer screen. Features include draw & dot 
mode, fill & airbrush in 100 colors, add text, save 
and recall picture, dump graphics to printer, 
make circles, boxes, pie charts & bargraphs, 
create your own brush palette and more. 
$299.00. 

VERSA COMPUTING, INC. 

3541 Old Conejo Road, Suite 104 
Newbury, CA 91320-2178 
(805) 498-1956 

PLOT-10 GRAPHICS 
EMULATOR 

PC-PLOT is a complete emulation of the TEK¬ 
TRONIX model 4010 graphics terminal. The 
basic packages range from $40 to $75 plus 
optional plotter driver software. Write or call for 
a technical brochure. 

MICROPLOT SYSTEMS CO. 

1897 Red Fern Drive 
Columbus, OH 43229 
(614) 882-4786 


35mmSLIDEFROMYOURPC 

COMPUTER SLIDE EXPRESS converts graphic files 
produced on the IBM PC into brilliant 35mm cobr 
slides with color resolution 400% better than 
your monitor. Leave your printouts behind. Pro¬ 
ject yourself into the technology of tomorrow. 
Use high resolution color slides at your next 
presentation. COMPUTER SLIDE EXPRESS. $6/ 
slide, $30 minimum order. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 

GRAPH ’N’ CALC 

Bridge the function gap between spreadsheets 
and graphics. A unique graphics/analysis sys¬ 
tem that uses techniques such as Seasonality 
Trending, Exponential Smoothing and Multiple 
Regression Analysis to develop projections. Then 
visualize the results using vivid color video or 
hard copy graphic presentations. 

DESKTOP COMPUTER SOFTWARE, INC. 
303 Potrero Street, Ste 29-303 
Santa Cruz, CA 95060 
(408)458-9095 


Software/ 

Languages 

pc/forth 

Fast, extensible, interactive language ideal for 
graphics, communications, and process con¬ 
trol application. Extension packages for 8087 
numeric processor support, advanced graph¬ 
ics, and cross-compilation also available. Runs 
under PC-DOS or CP/M-86 with 48K and one 
disk drive. Prices start at $100. 

LABORATORY MICROSYSTEMS 
4147 Beethoven St. 

Los Angeles, CA 90066 
(213)306-7412 

ADA ON A MICRO 

JANUS/ADA is an exceptional programming 
language for software development. Being a 
subset of the Ada programming language 
JANUS/ADA implements those features of Ada 
which are directly needed by professional pro¬ 
grammers. These features include separate 
compilation, user defined data types and help¬ 
ful program debugging. 

R.R. SOFTWARE 
P.O. Box 1512 
Madison Wl 53701 
(608) 244-6436 


Software/ Mailing 
Programs 


powerize 

Powerize your EasyWrifer/Volkswrifer letter¬ 
writing with these MBS software tools: Merge’n 
Print for automatically repeating customized form 
letters (keyboard and file insertions, etc.)— 
$100,- MBS Label Program with fast, 6-way 
sorting—$95; and Data Base for other follow¬ 
up and client data—$225. VISA/MC. 

MBS SOFTWARE 
12729 N.E.Hassalo St. 

Portland, OR 97230 
(503) 256-0130 


Software/ 

Marketing Research 

SURVTAB™ 

Easy-to-use system for entering, editing, and 
tabulating data from survey questionnaires. 
Produces cross-tabs, frequency displays, and 
summary statistics for up to 80 questions and as 
many records as your disk permits. Perfect for 
market research surveys! Includes 43-page 
manual with instructions and examples. $180. 
STATISTICAL COMPUTING 
CONSULTANTS 
9025 Andromeda Drive 
Burke, VA 22015 
(703) 455-2379 


Software/ 
Operating Systems 


OS DEVELOPMENT TOOLS 

Universal development interfaces and IRMX 86 
implementations for PC DOS/MS DOS based 
systems. A complete family of development 
tools. For further information contact: 



RTCS/REAL TIME COMPUTER 
SCIENCE CORP. 

POBox 3000-886 
Camarillo, CA 93010 
(805)482-0333 


Continued on page 214 
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TECH BOOK 


A Special Section for Product and Service Listings 


Software/Sort 

OPT-TECH SORT/MERGE 

Extremely fast machine language Sort/Merge 
program. Sort ascending or descending on 
multiple fields, merge files. Works with variable 
or fixed length records. On-line help, full doc¬ 
umentation and much, much more. Best fea¬ 
tures on the market! Compare before you buy 
any other. Write or call for more information. 
$75. 

OPT-TECH 
P.O. Box 2167 
Humble, TX 77347 
(713)454-7428 


Software/Statistics 


FORTRAN SUBROUTINES 

100 Fortran subroutines covering data screen¬ 
ing, correlation and regression, design, dis¬ 
criminant, factor, and time series analysis. 
Nonparametric statistics, generation and distri¬ 
bution functions, matrix and storage opera¬ 
tions, Eigen analysis, matrix & polynomial 
solutions, & misc. linear analysis. SOURCES IN¬ 
CLUDED. Price $295.00, CA residents, please 
add 6% sales tax. Check or money order. 
ALPHA COMPUTER SERVICE 
P.O. Box 2517 
Cypress, CA 90630 
(714) 894-6808 
The Source: STA550 


Software/Utilities 


THE FORMS DESIGNER™ 

Attention IBM Pascal, FORTRAN, and Assembly 
users! Save time in designing formatted screen 
I/O. Interactive Forms Editor allows you to draw 
lines and boxes, define fields, and edit text. 
Access forms or read keyboard entry by writ¬ 
ing only one line of code. Provides sequential 
data retrieval and storage. Requires 128K RAM. 
Only $275 complete. Demo and manual $35. 
Call or write: 

BIT SOFTWARE 
POBox 619 
Milpitas, CA 95035 
(408) 262-1054 

SUPER TOOLS FOR PC 

• PFAS is the easy to use, proven B+ tree ISAM 
designed for Pascal. It supports multiple key ac¬ 
cess and unlimited file and record size. 

• PhosForm is the fill-in form input for Pascal al¬ 
lowing interactive design of screens. It performs 
data conversion validation. 

PFAS-$200.00 PhosForm—$95.00 

GRYPHON SYSTEMS 
922 Grange Hall Rd. 

Cardiff by the Sea, CA 92007 
(619)436-1455. 


PC DISK ID 

Eliminates the need, under PC DOS 2.0, to re¬ 
format disks in order to add, change, or delete 
volume labels. Prints sorted list of files (including 
hidden files) from disk directly to labels or to a 
listing. Also allows recovery of files erased in¬ 
advertently. Requires PC DOS 2.0, 1 disk. $30. 
ErgoSoft 
P.O. Box 454 
Oakhurst, NJ 07755 
(201)493-8352 


SOFTWARE PROTECT 
DEVICE 

Matchbox-sized Software Protection Device 
(SPD) attaches externally & works on both PC 
and XT. Each SPD is custom manufactured to 
uniquely respond when your program checks for 
it. Prevent unauthorized use of your software 
while allowing end-users to back-up. Prices vary 
from $17.50 to $25/unit depending on quan¬ 
tity. We have a complete line of software prod¬ 
ucts for the IBM and others, (i.e. PC PROTECTOR 
which does what PC SPACE PADLOCK & COPY 
PROTECTOR do for less.. . $75). Also avail¬ 
able: RS-232C SPD & a high level disk copy 
protect that CANNOT be copied by ANY back¬ 
up program. Call for details on these & other 
products. 

SAFETY FIRST 
13031 San Antonio Drive 
Norwalk, CA 90650 
(213) 868-7820 

PC FILECOMPARE 

Compare disk files with meaningful results. See 
the difference when a non-compare occurs. 
Filecompare displays the actual records that 
failed to compare, not just the offset into the files. 
Also allows comparison of files of different 
lengths, individual files or allows specification of 
global file name characters. $50. NJ + 6%. MC/ 
VISA. 

ERGO-SOFT 
POBox 454 
Oakhurst, NJ 07755 
(201)493-8352 

COPY PROTECTION BY 
MSD 

The ULTIMATE diskette copy protection system 
designed for software developers and publish¬ 
ers. A variety of protection methods are avail¬ 
able to suit your protection requirements. All IBM 
PC and XT environments are supported which 
includes: DOS, BASIC (compiled and interpre¬ 
tive). Pascal, P-System and stand-a-lone sys¬ 
tems. Customized systems also available. 
Requires: 64K, two disk drives. 

MICRO-SOFTWARE DEVELOPERS, INC. 
555 Festes Avenue 
Schaumburg, IL 60193 
(312)980-8338 

COPY PROTECTION 

Protects your .COM or .EXE program from copy 
programs such as System Backup v 1.3, Copy- 
PC, and all other general copy programs. User 
can use the disk as a normal disk. SYS com¬ 
mand can be used to make disk bootable. Au¬ 
tomatically loads. .EXE files. Random method 
precludes copying. Price $799. 

SOFT DESIGN CO. 

6 Blodgett Rd. 

Lexington, MA 02173 
(617)861-0902 


DISK UTILITY 

DISKMAP/PC is a disk utility which allows you to 
recover erased files and display, alter or copy 
the contents of any sector on a diskette. Dis¬ 
plays are in hex and ASCII, and patches can 
be entered in either. Displays directory includ¬ 
ing erased files. Requires DOS 1.0 or 1.1. $59, 
CA residents add 6.5% sales tax. 

UNICORN SYSTEMS COMPANY 
3807 Wilshire Boulevard 
Los Angeles, CA 90010 
(213)380-6974 

DISASSEMBLY CROSS-REF 

The ULTIMATE research tool for the assembly 
language programmer. Captures output from 
the PC-DOS DEBUG utility and prints a disas¬ 
sembly listing marking each referenced ad¬ 
dress. This is followed by a sorted cross- 
reference of all hexadecimal byte and word 
values appearing in the disassembly list. $49, 
VISA and MC accepted. 

SOFTOOL SYSTEMS 

8972 E. Hampton Ave. Suite 179 

Denver CO 80231 

(303) 793-0145 

COPY PROTECTION 

SLK/F places an assembled or compiled pro¬ 
gram on a diskette with 4 different copy-resis¬ 
tant features in such a way that it runs normally, 
but cannot be copied by backup programs such 
as COPYPC. The rest of the diskette is available 
as normal, and DOS may be added. Price $150. 

OLIVE 

BRANCH 

SOFTWARE 

OLIVE BRANCH SOFTWARE 
1715 Olive Street 
Santa Barbara, CA 93101 
(805)569-1682 

FINALLY HD’S & 2.0 

MEDIA MAGICIAN! Absolute and file relative 
disk editing for hard/floppy disks. For any MS- 
DOS 2.0 computer, plus IBM 1.0/1.1/2.0 cus¬ 
tom version. Instant HEX/ASCII display and ed¬ 
iting to boot tracks, directories, FAT’S, any place. 
Advanced W/P type functions, full screen ed¬ 
iting and active “HELP". $68.50 and $1.50 p/h 
for both versions plus full DOCS. 



SOFTWARE 


PHOTON SOFTWARE 
636 120th Ave. NE 
Bellevue, WA 98005 
(800) 426-2675 


ULTIMENU FOR DOS 

Take the mystery out of DOS! Our full screen 
system allows you to create menus with up to 36 
program entries. A single keystroke activates the 
selected program. Eliminates the need to mem¬ 
orize commands or to type lengthy character 
strings. $24.95 (similar system for BASIC add 
$19.95). VISA and MASTERCARD too! 

DB/DC SOFTWARE ASSOCIATES 
P.O. Box 4695 
Manchester, N.H. 03108 
(617)682-6629 


Software/ 

Word Processing 


VOLKSWRITER INT’L 
EDITION™ 

For IBM-PC and compatibles. On screen tuto¬ 
rials, full-screen editing, on-screen formatting 
and standard ASCII/DOS files. Permits writing 
in German, French, English, Spanish & Italian and 
generation of scientific, mathematical & engi¬ 
neering characters. Multiple keyboard ar¬ 
rangements and communications possible. 
$225.00. 

LIFETREE SOFTWARE, INC. 

411 Pacific St., Suite 315 
Monterey, CA 93940 
(408) 373-4718 

SOFTWRITE 2.1 

Softwrite 2.1 is the instant wordprocessor. Han¬ 
dles characters, words, and blocks. Justify 
(center or right) an entire page of text in sec¬ 
onds (or as you type). Numbers pages auto¬ 
matically. Variable margins, string search, 
underlines with any printer. 48K RAM, floppy or 
hard disk. $79.95. Bank cards welcome. 
SOFT BYTE 
P.O. Box 16506 
Seattle, WA 98116 
(206) 932-BYTE 


User Groups 


PASCAL NEWS 

Pascal News is the official but informal publica¬ 
tion of the Pascal Users' Group (PUG). PUG 
promotes the use of, and the ideas behind, the 
programming language Pascal. Pascal News has 
seven years of back issues at present and doc¬ 
uments source programs written in Pascal. Four 
issues per year—$25. 

PASCAL NEWS 
2903 Huntington Rd. 

Cleveland, OH 44120 
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179 Opt-Tech Sort Opt-Tech Data Processing .186 

108 ProKey Rosesoft .13 

115 View Manager Blaise Computing, Inc.170 

134 Visifile Creative Computer Applications .. 12 

199 BDS, DCRS Softool .14 

Librarian Polytron .44 

152 Mulijob B & L Computer Consultants ...182 

178 Screen Machine Omric .182 


Sept/Oct 1983 


RS# PRODUCT ADVERTISER PAGE # 

180 Pro Edit II, Dynamic Orion .2 

Screen Forms 

136 Peeks ’N Pokes Data Base Decisions .75 

IBM COMPUTERS AND COMPATIBLE UNITS 

176 Expolorer 88 PC Netronics .172 

Starter Kit 

125 Personal Computer Compaq .1 

ACCESSORY CARDS 

MULTIFUNCTION BOARDS 

189 Addram Elite Profit Systems, Inc.56 

170 Baby Talk Microlog, Inc.55 

106 Crambo Apparat .53 

143 Easiboard Easitech Corporation .24, 25 

190 PD 1464 Pure Data .147 

191 Quadboard Quadram .C-2 

OTHER ACCESSORY CARDS 

184 DCP/88 Persyst .37 

195 Fleximem Raytronics .186 

368 Color Plus Plantronics .43 

137 DT 2801 DT 2805 Data Translation .87 

151 Hercules Graphics Hercules Computer Technology 139 

Card 

221 ZT1488 Ziatech .195 

152 IBM .28, 29 

COMMUNICATION 

131 PCOX CXI .124 

INPUT HARDWARE 

124 Keyboard Colby .9 

200 Keyboard Seasoned Systems .200 

Mouse Microsoft .69 

MASS STORAGE HARDWARE 

123 GMC TARC A CMC International .64, 65 

166 Hard Disk Apparat .61 

148 Half/Height Systems Floppy Disc .117 

266 Shugart Hard Disk Great Lakes Computer 

Peripherals .177 

226 PC Backup Alloy Computer Products .93 

COMMUNICATIONS HARDWARE 

210 IRma TAC .6, 7 

131 PCOX CXI .124 

154 Link up Information Technologies .26 

DISPLAYS/MONITORS 

188 HX-12 Color Monitor Princeton Graphic Systems .71 

PRINTER AIDS 

169 Micro-Grip Micro-Grip, Ltd.164 

PLOTTING/CHARTING DEVICES 

104 HP7470A Hewlett Packard Corp.23 

ORGANIZATIONS 

237 SAFEWARE Columbia National General .183 

Agency 

TRAINING 


105 ATI Training Power American Training International ...4 

ADDITIONAL SUPPLIES 


114 Cases Casemaker .193 

130 Datasaver Cuesta Systems .172 

238 Isolators Electronic Specialists .188 

139 Line Protection Exlin .208 
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September 22-24 

Second Annual Rocky Mountain 
Computer Show and Software 
Exposition 

Denver Merchandise Mart 
Denver, CO 
800-739-2000 


October 18-21 

Third Symposium on Microcomputer 
and Microprocessor Applications 

Budapest, Hungary 
Information: 

1. Baba, 

Scientific Society for 
Telecommunication, 

POB 451, H-1372 Budapest, 
Hungary 


TECH 


CALENDAR 


September 26-29 
Compcon Fall 83 
Arlington, VA 
Information: 

P.O. Box 639, 
Silver Spring, MD 20901 
301-589-8142 


October 24-26 
ACM 83 
New York, NY 
Information: 
Thomas A. D'Auria, 
City of New York, 
Computer Service Center, 
111 8th Avenue, 

New York, NY 10011 
212-620-5055 


September 26-30 

Conference on Networks 
and Electronic Office Systems 

University of Reading Berkshire, 
England Information: 

The Conference Secretariat, 

99 Gower Street, London WC1E6AZ, 
England 


September 


i‘X&< 


September 13-15 

Federal Computer Conference 

Washington, DC 
Information: 

P.O. Box 368 
Wayland, MA 01778 
617-358-5301 


November 


September 29-October 1 

CP/M 83 

Hynes Auditorium 
Boston, MA 
617-739-2000 


November 17-19 

Fifth Annual Northeast Computer 
Show and Software Exposition 

Hynes Auditorium 
Boston, MA 
800-841-7000 


September 14-16 

EUROMICRO 83. 

Ninth Symposium on 
Microprocessing and 
Microprogramming 

Madrid, Spain 
Information: T.H. Twente, 
P.O. Box 217, 7500 AE Enschede, 
The Nederlands. 


October 


October 10-13 

Info 83, 10th International 
Information Management 
Exposition & Conference 

New York Coliseum 
New York, NY 10017 
212-661-8410 


September 15-18 

Second Annual Twin Cities 
Computer Show and 
Software Exposition 

Minneapolis Auditorium 
Minneapolis, MN 
800-841-7000 


October 10-13 

Micro 16 

Dowingtown, PA 
Information: 

Bill Hopkins, Burroughs Corp. 
Box 235, Dowingtown, 

PA 19335 

215-269-1100, Ext. 332 


September 18-23 

IFIP Ninth World 
Computer Congress 

Paris, France 
Information: 

1815 N. Lynn St. 
Arlington, VA 22209 
703-558-3600 


Notice of conferences, 
workshops and calls for 
papers should be submit' 
ted to the TECH JOUR¬ 
NAL as far in advance 
as possible for publica¬ 
tion in the calendar. 
Send submissions to PC 
TECH JOURNAL, Suite 
211, The World Trade 
Center, Baltimore, MD 
21202. 


October 17-19 

Eighth Conference on Local 
Computer Networks, IEEE-CS 
Technical Committee on Computer 
Communications. 

Minneapolis, MN 
Information: 

Allan I. Edwin, 

Interactive Systems/3M, 
220-9W, 3M Center, 

St. Paul, MN 55144 
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PCnet 
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PCnet is the first local area network designed specifically for 
the IBM Personal Computer. It consists of the necessary hardware 
and software to set up a powerful, yet cost effective local area 
network for the IBM PC. While others make claims, PCnet is a 
local area network proven to be successful by hundreds of 
installations in IBM Personal Computers. 


R€S€ftftCH INC. 

2372 Morse Avenue, Irvine, CA 92714 

Telephone (714) 540-1333 

Call or write for immediate response. 


AST & PCnet Hardware: 

• CSMA/CD LAN 
technique 

• 7000 feet max. 
distance 

• Low cost CATV 
Coaxial cable as 
medium fortran- 
mission 

• 1 Megabit per second 
transmission 

• Optional Mainframe 
connection (e.g., 

AST-SNA; AST-5251; 
AST-3780 etc.) 


AST & PC net Software: 

• Disk Sharing 
Unlike other networks, 


PCnet does not 
demand expansive file 
server or proprietary 
hard disk systems for 
disk sharing. Almost 
any PC-DOS compa¬ 
tible hard disk includ¬ 
ing IBM’s can be used 
for disk sharing 

• File locking 
Provides locking to 
common data files so 
that common files are 
only accessed by one 
user at a time 

• PC Sharing (Multi¬ 
tasking) Allows user 
on 1 PC to run com¬ 
mand on another PC 
in the same network 


as if the command had 
been entered on that 
PC’s keyboard 

• Printer Sharing 
Allows PCs to share 
printers installed in 
other PCs. 

AST & PCnet Future 

Products: 

• Universal File Server 

• Gateway 

Other AST Products 

• I/O Plus II 

• MegaPlus 

• ComboPlus 

• PlusModem I 

• Etc.... I 

Machines Corporation. 




























History will record as a profound irony 
that the most powerful word processing package 
ever created for the IBM* Personal Computer 
wasn’t created by IBM. 













CIRCLE NO. 161 ON READER SERVICE CARD 


LEADING EDGE.® 

Leading Edge Products, Inc. 

Fortune 1300 Division 
21 Highland Circle 
Needham Heights, MA 02194 
(617) 449-6762 1-800-343-3436 

Headquarters & Retail Division 
225 Turnpike Street 
Canton, MA 02021 
(617) 828-8150 1-800-343-6833 


•IBM is a registered trademark of International Business Machines Corporation. 


